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NOVEL OXAZOLYL DERIVATIVES 



5 



Baekereund nf the invenrinn 

In US-4.556,660; 4.634,704; 4,695.569; 4,695.575; 4.588.722; 4,835.161; 
10 4,897,401 and in EP-A-0,206.415 and 0,297.661 there are disclosed benainidazolc 
and imidazopyridine subsdtuted pipeiidine derivatives as antihistaminics and serotonin 
antagonists. 

Descrinrinn nf rh^ 'IvcnritTn: 

15 The present invention is concerned with novel oxazolyl derivatives having the 



the phannaceurically acceptable addition sahs and the stereochenncally isomeric fonns 
20 thereof, wherein 

-A1=A2-a3ssA4- represents a bivalent ladical having the fonnula 



fomiula: 




-CH-CH-CH-CH. (a-l), 

-N-CH-CH-CM- (a-2), 

•CH-N-CH-CH- (a-B), 

-CH»CH-N«CH- (a-4), 

-CH=CH-CH=N- (a-5), 

-N=CH-N=CH- (a.6)or 

-CH=N.CH»N- (a-7); 



wherein one or two hydrogen atoms in said radicals (a-l) to (a-7) may each 
independentiy be replaced by halo, Ci.6alkyl, Ci.6aUcyloxy. hydroxy or triiluoro- 
methyl; 
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R represents hydrogen or C i ^alkyl; 

R} represents hydrogen, Ci.6alkyl or hydroxy Ci^galkyl; 

m is 1 or 2; 

5 D represents Ci^alkanediyl; 

B represents NR2, CH2, 0, S, SO or SO2 wherein r2 is hydrogen or Ci.4alkyl; 

n is 0, 1 or 2 ; 

L represents hydrogen; Ci.i2alkyU Cs^cycloalkyl; Ca^alkcnyl optionally 
substituted with aryl; Ci.6alkylcarbonyl; Cj^alkyloxycarbonyl; arylcarbonyl; 

10 aryiCi^alkyloxy-carlx>nyl; or a radical of formula : 

(b-1); 
(b-2); 
(b-3);or 
(b-4); wherein 

R3 represents cyano, aryl or Het; 

R^ represents hydrogen, aryl. Het or Ci-6alkyl optionally substituted with aryl or 
Heq 

20 R5 represents hydrogen, aryl, Het w Ci-ealkyl optionally substituted with aryl or 
Het; 

R^ represents 3ryl OT naphthalenyl; 

Y represents O, S, NR'^; said R^ being hydrogen, Ci.6alkyl or Ci-6aIkylcarbonyl ; 
and Z2 each independently represent O, S. NR8 or a direct bond; said R^ being 
25 hydrogen or Ci-6alkyl; 

X represents O, S or NR^; said R' being hydrogen, Ci.6alkyl or cyano; 
each Alk independendy is Ci-e^lkanediyl; 

each Het represents : 

30 (i) an q)tionally substituted five- or six-membered heterocyclic ring containing 1 , 2, 3 

or 4 heteroatoms selected from oxygen, sulfur and nitrogen, provided diat no nx)re 

than 2 oxygen and/or sulfur atoms are present; 
(ii) an optionally substituted five- or sbc-membcred heterocyclic ring containing 1 or 2 

heteroatoms selected from oxygen, sulfur and nitrogen, being fused with an 
35 optionally substinitcd five- or sbc-membercd ring through 2 carbon atoms or 1 

carbon and 1 nitrogen atom, containing in the remainder of the fused ring only 

carbon atoms; or 



-Alk-R3 
-Alk-Y-R^ 

-Alk-Zl.C(=X)-Z2-R5 
15 -CH2-CHOH.CH2-O-R6 



i 
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(iii) an optionally substituted five- or six-membercd heterocyclic ring containing 1 or 2 
heteroatoms selected from oxygen, sulfur and nitrogen, being fused with an 
optionally substituted five- or six-niembered heteixxryclic ring through 2 carbon 
atoms or 1 carbon and 1 nitrogen atom, containing in the remainder of the fused 
S ring 1 or 2 heteroatoms selected from oxygen, sulfur and nitrogen; 

wherein Het being a monocyclic ring system may be optionally substituted with up to 4 
substituents; and wherein Het being a bicyclic ring system may be optionally substituted 
with up to 6 substituents, said substituents being selected from halo, amino, mono* and 
di(Ci.6alkyl)amino, arylCi-galkyl^^o, nitro, cyano, aminocarbonyl, Ci.galkyl, 
10 Ci.6alkyioxy, Ci-6alkylthio, Ci.6alkyloxycarbonyl, Ci-6alkyloxyCi.6aUcyl, 

Ci-galkyloxycarbonylCi-galkyl, hydroxy, mercapto. hydroxyCi-gaikyl, Ci.galk)!- 
carbonyloxy, aryl, arylCi-galkyl, carboxyl, Ci-^alkylaminocarbonylamino, 
arylaminocarbonyiamino, oxo or thio; 

15 each aiyl is phmyl optionally substituted with 1, 2 or 3 substituents each 

indepcndendy selected fitwi halo, hydroxy, nitro, cyano, trifluorometiiyl, Ci-6alkyl, 
Ci^kyloxy, Ci.«alkylthio, mercapto, amino, mono- and di(Ci.6^yOamino, 
carboxyl, Ci.6^yloxycarbonyl and Ci-eaUcylcarbonyl. 

20 In the compounds of formula (D where R^, R* or R5 is Het, said Het may be partly 
or completely saturated, or unsaturated. The compounds of fomiula (I) wherein Het is 
panly samrated or unsaturated and is substituted with hydroxy, mercapto or amino, may 
also exist in their tautomeric forms. Such forms although not explicitiy indicated herein- 
above, are intended to be included within the scope of the invention. 

25 

As used in tiie foregoing definitions halo is generic to fluoro, chloro, bromo and 
iodo; CMaUcyl defines straight and branch chained saturated hydrocarbon radicals 
having from 1 to 4 carbon atoms such as, for example, metiiyl, ethyl, propyl, 1-methyl- 
ethyl, butyl, 1,1-dinicthylethyl, 1-methylpropyl, 2-njethylpropyl; Ci^^alkyl defines 

30 Ci^alkyl radicals as defiined hereinabove and the higher homologs thereof having 5 or 6 
carbon atoms; Ci.n&ikyi defines Ci.4alkyl radicals as defined hereinabove and the 
higher homologs thereof having from 5 to 12 carbon atoms; Ca^ycloalkyl is generic to 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; Cs-galkenyl defines straight and 
branch chained hydrocarbon radicals containing one double bond and having from 3 to 

35 6 carbon atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentcnyl, 
3-pentenyI, 3-methyl-2-butenyl and the like; and when a Cs-fialkenyl is substinited on a 
heteroaiom, then the carbon atom of said Ca^ealkenyl connected to said heteroatom 
preferably is saturated; Ci^alkanediyl defines bivalent straight and branch chained 
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saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as. for example, 
methylene. U-ethanediyl. 1,3-propanediyl. 1.4.butanediyl and the branched isomers 
thereof; Q-ealkancdiyl defines Ci-^alkanediyl radicals as defined hereinabove and the 
higher homologs thereof having 5 or 6 carbon atoms such as, for example, 1,5-pentane- 
5 diyl, 1,6-hcxanediyl and the branched isomers thereof. 

The phaimaceuticaUy acceptable addition salts as menrioned hereinabove 
comprise the therapeutically active non-toxic add addidon salt fonns which the 
compounds of formula (1) are able to fona Said salt fornis can coovenienUy be obtained 

10 by treating the base form of the compounds of fortnula (I) with appropriate acids such 
as inorganic acids, for example, hydrohalic acid, e.g. hydnwhloiic, hydiobromic and 
the like acids, sulfuric add, nitric acid, phosphoric add and the like; or organic adds, 
such as, for example, acetic, propanoic, hydioxyacetic, 2-hydioxypropanoic, 2-oxopro. 
panoic, etiianedioic, propanedioic, butanedioic. (Z)-2-butenedioic, (E)-2-butenedioic. 

15 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic. 2-hydroxy.l,2,3-propanetricar- 
boxylic, methanesulfonic, etiianesulfonic, benzenesulfonic, 4-methylbenzenesulfonic. 
cyclohcxancsulfamic, 2-hydroxybenzoic. 4-amino-2-hydioxybenzoic and the like acids. 
Conversely die salt form can be converted by treatment with alkaU into the ftee base 
form. 

20 Hie compounds of formula (I) having acidic properties may be converted in a 

simUar manner into the corresponding therapeuticaUy active, non-toxic base addition salt 
forms. Examples of such base addition salt forms are, for example, the sodium, 
potassium, caldum salts, and also the salts witit phannaceutically acceptable amines 
such as, for example, ammonia, alkylamines, benzatiiine, N-methyl-D-glucamine. 

25 hydrabamine, amino acids, eg. aiginine. lysine. 

ITie term acid addition salt also comprises the hydrates and solvent addition forms 
which the compounds of foimula (I) are able to form. Examples of such forms are e.g. 
hydrates, alcoholates and the like. 

30 The compounds of this invention may have several asymmetric carbon atoms in their 
structure. Each of these chiial centen may be indicated by the stereochemical descriptors 
R and S. 

Pure stereochemicaDy isomeric forms of the compounds of formula (1) may be 
obtained by the application of an-known procedures. Diastcreoisomcrs may be 

35 separated by physical medwds such as selective crystallization and chromatographic 
techniques. e.g. counter current distribution, liquid chromatography and ti»e like; and 
enantiomers may be separated from each otiter following art-known resolution methods. 
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for example, by the selective crystallization of their diastcrcomeric salts with chiral 
acids. Pure stercochemically isomeric forms may also be derived from the 
corresponding pure stercochemically isomeric fomis of the appropriate staning 
materials, provided that the reactions occur stereospccifically. Preferably, if a specific 
5 stereoisomer is desired, said compound will be synthesized by stereoselective methods 
of preparation. These mctiKxis will advantageously employ enaniionwrically pure 
starting materials. StereochemicaUy isomeric forms of the compounds of formula (I) are 
obviously intended to be included within the scc^ of tiie invention. 

10 In particular, the radical Het as defined hereinabove may be selected from pyridinyl 
optionally substituted with one or two substituents each independendy selected from 
halo, amino, mono- and di(Ci^salkyl)amino, aiylCi^ealkylamino, nitro, cyano, amino- 
carbonyl, Ci-^alkyl, Ci-eaUcyloxy, Ci-galkylthio, Ci-eallcyloxycarbonyl, hydroxy, 
Ci^galkyicarbonyloxy, aiylCi.6aUcyl and carboxyl; pyridinyloxide, optionally substi- 

IS tuted with nitro; pyrimidinyl, optionally substituted with one or two substituents each 
independendy selected from halo, amino, Ci.salky]dirano, arylCi.62dkylamino, 
hydroxy, Ci-6alkyl, Ci.6alkyloxy, Ci-ealkyltiiio and aiylCi-ealkyl; pyridazinyl, 
optionally substituted with Ci^s^^ or halo; pyrazinyl, optionally substituted with halo, 
amino or Ci-ealkyl; thienyl, optionally substituted with halo or Ci.6alkyl; furanyl, 

20 optionally substituted with halo or Ci.6^yi; pyiiolyl, optionally substinited with 

Ci-eallcyl; tiiiazolyl, cqjtionally substituted widi Ci-6alkyl, Ci.^yloxycart)onyl, aryl or 
arylCi^^^dkyl; imidazolyl, optionally substinited witii one or two substituents each 
independently selected from Ci^^HkyU aiylCi-ealkyl and nitro; tetiazolyl, optionally 
substituted with Ci-ealkyl; 1,3.4-thiadiazolyl, optiwiaily substituted with Ci^kyl or 

25 amino; 5,6-dihydro-4H-lt3-thiazin-2-yl, optionally substituted with Ci^kyl; 4,5-di- 
hydrodiiazolyl, optionally substituted witii C|.6alkyl; oxazolyl, optionally substituted 
with Ci^^BiUcy]; 4^-dihydro-S-oxo-lIl-tetrazolyl, q>tionally substituted with Ci^kyl; 
l,4-dihydio-2,4«dioxo-3(2ii)-pyrimidinyl, c^tionally substituted with Ci-a^y^; 
1.4<IihydrD*4^>xopyriimdinyl, 3,4-dihydro-4^xopyrimidinyl or 4,S-dihydro- 

30 4-oxopyrimidinyl, said radicals optionally substituted with up to 3 substituents selected 
from Ci.6alkyU amino, Ci.6alkylaminocarbonylaniino, arylaminocarbonylamino, 
arylCi.63lkylamino and Ci^saHkyhimno; 2,3*dihydio-3"0xopyridazinyl, optionally 
substituted with CMalkyl; 2-(amino- or Ci.4alkylamino)*3,4-dihydn>-3,6-dimethyl-4- 
oxopyrimidin-5-yl; 2-oxo-3*oxazolidinyl; pyirolidinyl; piperidinyl; morpholinyl; 

35 thiomorpholinyl; dioxanyl, optionally substituted with Ci-^aUcyl; indolyl, optionally 
substituted with hydroxy or Ci.6alkyl; quinolinyl, optionally substituted with hydroxy 
or Ci^^alkyl; quinazolinyl, optionally substituted with hydroxy or Ci^^ailkyl', 
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20 



quinoxalinyl, optionally substituted with Ci-ealkyl; phthalazinyl, optionally substituted 
with halo; l,3-dioxo-lH-isoindol-2(3Ii)-yl; 2,3"dihydro-3-oxo-4H-benzoxazinyl and 
2,3-dihydro-l,4-bcnzodioxinyl, both being optionally substituted with Ci-ealkyl or 
halo; 2-oxo-2Il-l-bcnzopyranyl and 4-oxo-4H-l-bcnzopyranyl, both being optionally 
substituted with Ci-ealkyl; 3,7-dihydro"l,3-dimethyl-2,6-dioxo-lH-purin-7-yI, 
optionally substituted with Ci.5alkyl; 6-purinyl, and 

a bicyclic heterocyclic radical of foimuia 



(c-l). I .1 I (c-2). 






ox ~ €?: 

x» o 



(c4). 



(CT). c}6 Ij (C^. 




wherein 

15 X^andX^eachindqiendendyaieOorS: 

each R^O independently is hydrogen, Ci.6aUQ^U arylCi-eaU^U Ci-e^Ucyloxy- 
Ci.6aU^lt hydiDxyCi.«all^l or Ci.«aUcy^xycaifo(»iyl; 
each indepoidendy is hydrogen, Ci.6a&yl* hydroxy, mercapto. Ci.6alkyloxy, 
Ci-^alkyldiio, halo (v Ci.6alk^oxycarbonylCi.6aIkyl : 



is .CH=CH-CHsCH.: -S-CH-CH- or .N^CH-NH- ; 
G2 is -CH=CH-CH=CH-. -(CH2)4-, -S-iCRih-* -S-(CH2)3-. -S-CH=CH-. 
.CH=CH-0-, -NH-(CH2)2-, -NH-(CH2)3-. -NH-CH=CH-, .NH-N=CH-CH2- 
-NH-CH-N- or -NH-N=CH- ; 
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G3 is -CH=CH-CH=CH-, -CH2-NH-(CH2)2-, -S-CH=CH-, -S-(CH2)3-. 

-N=CH-CH=CH-. -CH=N.CH=CH-, .CH=CH-N=CH-. -CH=CH-CH=N-. 
-K=CH.N»CH- or -CH=N-CH=N. ; 
G* is .C3HoCH-CH«CH., -CH2-NH-(CH2)2-. -N=CH-CH=CH-. 
5 -CHsN.CH=CH-. -CHaCH-NiCH-. .CH»CH-CH=N-. -N=CH-N=CH. or 

•CH-N.CH-N-; 

05 is -CH-CH-CHsCH-. -N«CH.CH=CH-, -CH=N^=CH.. 
•CH=CH.N«CH-, -CH=CH-CH«N.. -N^CH-NsCH. or -CH-N-CH-N- ; 

06 is -CH-CH-CH-CH-, -NbCH-CH-CH-. -CH=N.CH=CH-. 

10 -CH»CH-N=CH-, -CH«CH-CH«N-. -N-CH.N=CH. or -CH=N.CH=N- ; 

wherein one or two hydrogen atoms in the benzene pan of the radicals of formula 
(c-2) or (c-3) or one or two hydrogen atoms in said radicals 0^ G^, G^, G'*, G^ or 
G6 may be replaced by Ci-^alkyl. Ci.6alkylthio, Ci.^yloxy or halo, when 
15 OMinected to a carbon atom; or by Ci^alkyl. Ci.6alkyIoxycarbonyl or arylCi,ealkyl 
when connected to a ninogen atom; and aryl is as defined hereinabove. 

Aiyl as used in the definition of r3, r4 and R5, in panicuiar is phenyl optionally 
substituted with halo, Ci.6alkyl, hydroxy or Ci.6aUgrloxy; aryl as used in die 

20 definition of in particular is phenyl optionally substituted widi halo. 

Particular compounds are those compounds of formula (I) wherein R represents 
hydrogen; m is 1; and R^ represents hydrogen or Ci.6alkyl. 

25 A particular subgroup among the compounds of formula (I) comprises those 
compounds ol fonnula (I) wherein -AlsA^-A^eA^- is a bivalent radical of formula 
(a-1) or (a-2); another particular subgroup among the compounds of foraaula (I) 
comprises diose compounds of fonnula (I) wherein -A^bA^A^sA^- is a bivalent 
radical having a formula (a-3) through (a-5); wherein one or two hydrogen atoms in said 

30 radicals (a-1) to (a-S) may each independendy be replaced by Ci.6alkyloxy or hydroxy. 

More particular compounds are those compounds of any of the fomer groups or 
subgroups wherein B is NR^, O or CH2; and/or L is hydrogen, C 1 .6alkyl, 
Ci.6alkylcarbonyl, Ci.6alkyloxycarbonyl, or a radical of formula (1>-1). (b-2), (b-3) or 
35 (b-4). 
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Sdll more particular compounds are those more particular conq)ounds of foraiula (I) 

B is NH C3E; and/or n is 1 or 2; and/or the moiety — n — (R'Xn is (2- 

wherein 4 3" 

or 

4-Ci^alkyl-l,3-oxazoI-5-yl)Ci^alkyl; (2- or 5-CMaikyl-l,3-oxazol-4-yI)Ci. 
4alkyl; (4.or5-CMalkyI-l,3-oxa2ol-2-yI)Ci.4alkyl, l,3-oxa2oI-2.yl; l,3-oxa2ol-4-yI; 
5 l,3-oxazol-5-yl; (2- or 4-hydiDxymethyl-l,3-oxazol-5-yl)Ci^alkyl; (2- or S-hydroxy- 
methyH,3-oxazol-4-yl)Ci^alkyl; (4- or 5-hydroxymethyl-l,3-oxazoI-2-yI)Ci.4alkyl; 
(2,4-di(CMaIkyI)-l,3-oxazol-5-yl)CMalkyl:(2,5-di(Ci.4alkyl)-l,3-oxazol-4-yl). 
CMalkyl or (4,5-di(CMalkyl)-l,3-oxa2ol-2-yl)CMalkyi. 

10 Interesting compounds within the present invention are those compounds of fomiula 
(I) wherein -A^sA^-A^sA^- represents a bivalent radical having the formula 
-CH=CH-CH=CH- (a-1) or -N*CH^=CH- (a-2), wherein one hydrogen atom in 
saidradical(a-l) may be replaced by halo, Ci.,6alkyloxy or hydroxy; R represents 
hydrogen or mediyl; rqnvsents hydrogen, methyl or hydroxymethyl; m is 1 or 2; 

15 D represents CH2; B represents NH, NCH3, CH2, 0, S w SO; n is 0, 1 or 2; 

L nqnesents hydrogen; CMalkyU cycldiexyl; propeayU S-phenylpropenjd; Cj^alkyl- 
oxycarbonyl; or a radical of fcsmula : 

-Alk.R3 (b-1); 

20 -Aik-Y-R^ (b-2); 

-Alk-Zl-C(»X>2?.R5 (b-3);or 

-CH2-CHOH-CH2-O-R6 (b-4); wherein 

each Alk indcpendendy represents CMalkanediyl; R3 rq)resents phenyl, 
25 hydroxyphenyl, Ci^alkyloxyphenyl, 3,4,5-trimethoxyphenyl, pyridinyl, thienyl, 

2- methyl-5-oxazolyI, 4,5-dihydro-4-etiiyl-5-oxo-lH-tetrazolyl, 2,3-dihydro-6-mediyl- 

3- oxopytidazinyl, 2-oxo-3-oxazolidinyI, 2-(amino or meAylamino)-3,4-dihydn>-3i6- 
dimethyl-4-oxo-5-pyrimidinyl, 2-oxo-2Ii-l-benzopyranyl, 3,7-dihydn>l,3-dimethyI- 
2,6-dioxo-lli-puiin-7-yl, 2,3-dihydro-2-oxo-l-ben2imida2olyl or a radical of formula 

30 
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wherein G2 represents -CH=CH-CH=CH-. -(CH2)4-. -S.(CH2)2-. -S-(CH2)3-, 
-S-CH=CH-. -N(CH2)3. .N=C(CH3)-CH2-, -N(CH3)-N=C(CH3)-; 
-N(CH3)-CH=CH- or CH=C(CH3)-0- ; Y represents NH. O or S; R-* represents 
hydrogen. Cj^alkyl, halophenyl. pyridinyl. halopyridinyl, pyrimidinyl, 1.4-dihydro- 

5 2,4Kiioxo-3(2H)-pyrinudinyI, l,4-dihydrD^-oxopyrimidinyl,pyridazinyl,halo- 
pyridazinyl, l-methylimidazolyl, thiazolyl, 2-aimno-l,3,4-thiadiazolyl, 6-purinyl or 
imidazoKS-clpyridinyl; Z> and Z2 each indcpendendy represent 0, NH or a direct 
bond; X represents 0 or S; R5 represents hydrogen. Ci^alkyl. aminophenyl, Ci^alkyl- 
phenyl, pyridinyl, aminopyridinyl. aminopyrazinyl, l-raethylpyrrolyl. furanyl or 
10 1-methylindolyl; and represents phenyl. 

Particularly interesting compounds are those interesting con^unds wherein 
-Ai»A2-A3asA*. represents a bivalent nuiical having the fonnula -CHaCH-CHsCH- 
(a-1) or -N=CH-CH=CH- (a-2), R represents hydrogen: the oxazolyl moiety has the 
IS fonnula 

XL TV Tl Xk 

CH3. — CH2. — CHj^ 

B represents NH, S or CH2; n is 1; L represents hydrogen. Ci^alkyl, 
20 hydioxyCi^alkyl, ptopwyl, 3-phenylpropenyl or a radical of fonnula 

-Alk.R3 (b-l); 

-Alk.Y.R4 (b-2); 

-Alk-NH-C(=0>R5-» (b-S-a); or 

25 .Alk-C(=0)-Z2.R5* (b.3-b); wherein 

each Alk independently represents Ci-salkanediyl; R^ represents phenyl, 4-niethoxy- 
phenyl, 4-hydioxyphenyl, pyridinyl, thienyl, 4,5Hiihydio-4-ethyl-5-Qxo-lH-tetrazolyl, 
2-oxo-2£i»l*benz(^ynnyl, 2*(aininO' or methylaniino)-3,4^hydiD*3,6-dimediyl-4* 
30 oxo-5-pyrinudinyl, 6-purinyl, or a radical of formula 
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wherein G2 represents -CH=CH-CH=CH-. -(012)4-. -S-(CH2)2-, -S-(CH2)3-. 
-S-CH=CH- or -N(CH3)-N=C(CH3)-CH2-; Y represents NH or O; represents 
5 pyrimidinyl, S-amino- 1 ,3,4-thiadiazolyl, pyridazinyl, imiciazo[4,5-c]pyridinyl or 
l,4-dihydro4-oxo-2-pyTiinidinyl; R5-a represents aminopyrazinyl or furanyl; Zp- 
represents O; and R^-*> represents hydrogen. 

Preferred compounds are any compounds of the above defined groups wherein 
10 -A1=A2-a3s:A*- is a bivalent radical of fonnula -CH=CH-CH=CH- (a- 1) or 

-N=CH-CHs=CH- (a-2); wherein one or two hydrogen atoms in said radicals (a- 1 ) or 
(a-2) may each independently be replaced by halo, Ci^alkyloxy or hydroxy, D is CH2; 

o 

and the oxazolyl radical conneaed to D has the fonnula — jj^ ^ — (R^)m ; and/or L is 

hydrogen; Ci^allqrl; a radical of formula (b-1) wherein R3 is aiyl or Het; a radical of 
1 5 formula (b-2) wherein Y is NH or O and is aiyl or Heq or a radical of formula 
. * Alk-NH-COHet (b-3-a); wherein each Het is pyridinyl, optionally substituted with 
amino or Ci-ealkyl; pyrimidinyl, optionally substinited with amino or Ci.6alkyl; 
pyrazinyl optionally substituted with amino; thienyl; furanyl; tiiiazolyl, optionally , 
substituted witii Ci.6alkyl; imidazolyl, optionally substituted with Ci-ealkyl; tetrazolyl, 
20 optionally substituted with Ci-ealkyl; l,3,4-tiuadia2olyl, optionally substituted with 
Ci-6alkyl or amino; oxazolyl, optionally substinited with Ci^alkyl; 4,5-dihydro-5-oxo- 
IH-tetrazolyl, optionally substinited with Ci.6alkyl; l,4-dihydro-2.4-dioxo-3(2H)- 
pyrimidinyl; 3,4-dihydro-4-oxopyrimidinyl optionally substituted with up to 3 
substituents selected fiom Ci-ealkyl, amino and Ci-^alkylamino; 2-oxo-3-oxazoIidinyl; 
25 indolyl, optionally substinited witii Ci-galkyl; phtiialazinyl; 2-oxo-2H-l-benzopyranyl; 
3J-dihydro-l,3-dimethyl-2,6-dioxo-lIi-purin-7-yl, optionally substituted with 
Ci.6^*J 6-purinyl, or a bicyclic heterocyclic radical of formula (c-1) to (c-8) as 

defined hereinabove, wherein R^O and R^ 1 each independendy are hydrogen or 
Ci.6alkyl and in the radicals (c-2) and (c-3), is O, and ; 

30 each aryl is unsubstimted phenyl; phenyl substinited witii 1 or 2 substinients 

each independendy selected from halo, hydroxy, nitro, cyano, trifluoromethyl, 
Ci.«alkyl and Ci^e^Jkyloxy; and optionally further substinited witii a tiurd substinient 
. selected from halo, Ci.6aUcyl or Ci.6aUcyloxy. 
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More prefened compounds are diose preferred ccmipounds wherein L is hydrogen 
orCi.3alkyl. 

5 Further more preferred compounds are those preferred compounds wherein L is a 
radcal of formula -Alk-R^ (b-1) wherein r3 is 4-inethoxyphenyl: 4-hydroxyphenyl; 
thienyl; thiazolyl optionally substituted with Ci-galkyl; oxazolyl; 4.5-dihydro-lii- 
tetiazolyl optionally substituted with Ci.5alkyl: 2.3-dihydro-2-oxobenzimidazoI-l-yl: 
1.4-dihydK)-2,4-dioxo-3(2H)-pyrimidinyl; thienyl; 2-oxo-2H-I-ben2opyranyl or r3 is 
10 a radical of formula 

Rio 

o 
(c-l-«) 

wherein and R^O as defined hereinabove. 

15 

Still other more preferred conqwunds are those prefened compounds wherein L is a 
radical of formula -Alk-Y-R^ (b-2) wherein YisNHorOandR^is thiazolyl, 
pyridinyl, l,3,4*diiadia20lyl optionally substituted widi Ci.5alkyl or amino, 

pyiimidinyl q>tionaUy substituted widi amino, 6-purinyl, 3,4-dihydn>4-oxo- 
20 pyTimidinyl,phthalazinylor3il-imidazo[4,5-c]pyiidin-2-yl. 

The most preferred compound is l-[(2-methyl-5-oxazolyl)methyll-H-(l-mcthyl-4- 
pipeiidinyl)-lH>benzimidazol-2-amine, the solvates and the phannaceutically acceptable 
addition salts thoeof. 

25 

In order to si!iq)lify the structural representation of some of the compounds and 
intermediates in the following preparations die moie^ containing the imidazole group 
fused to a benzene, pyridine or pyrimidine ring will hereinafter be represented by the 
symbol Q. 



30 
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25 



The compounds of fnmula (1) can generally be piepazed by reacting an intermediate 
of fmnula (11) with an appropriately substituted diamine of formula (ID). 

0 

I N 



(CH2)„ W H2N 

(II) (HI) 
5 In this and the following reaction schemes W represents an appropriate reactive 
leaving group such as, for example, halo, e.g. chloro, bromo or iodo; Ci^galkyloxy; 
Ci.6alkylthio, aryloxy or arylthio; and denotes O, S or NH. 

The dmvatives of formula (II) wherein B is CH2 and W is halo may be generated in 
situ, for example, by halogenating the corresponding carboxylic acid with thionyl 
10 chloride, phosphorous trichloride, phosphoryl chloride, polyphosphoric acid and the 
like reagents. The leacticm of (II) with (m) may be conducted in a suitable reaction-inert 
solvent such as. for example, a hydrocarbon, e.gM benzene, hexane and the like; an 
ether, c.g., l,r-oxybiscthane, tetrahydrofuran and the like; a ketone, e.g., 2-propan- 
one, 2-butanone and the like; an alcohol, e.g., methanol, ethanol, 2-propanol, 1-butanol 
15 and the like; a halogenated hydrocarbon, e-g^ trichloromethane, dicM^^ 

the like; an organic acid, e.g., acetic acid, propanoic acid and the like; a dipolar aprotic 
solvent e.g-, HJi-<iin)ethylformamide, £L£i-<limcthylacetamide and the like; or a 
mixture of such solvents. Depending upon the nanire of the solvent and W it may be 
appropriate to add to the reaction mixture a base such as is commonly employed in the 
20 art of conducting li-alkylarion reactions and/c?r a iodide salt such as an alkali metal 
iodide. Elevated tenq)eratures and stirring may enhance the reaction rate. 

In some instances the reaction of (A) with (HI) may first yieU an intcnnediate of 
formula (D-a) which subsequendy may be cyclized to the desired compound of formula 
(I), either in situ or, if desired, after isolation and purification. 



D— if II 
I N 



^(CH2)„ HN'^A*-'' 



■(R')m 

■ (D 



(n-a) 
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15 



12 

The compounds <rf formula (1) can also be prepared by reacting an intermediate of 
formula (IV) with an intomediate of foimula (V) following an-known substitution 
reaction i»ocedures. In (IV) and hereinafter, M is hydrogen when B is other than CH2. 

or M represents an alkali or earth alkaline metal such as. for example, lithium or 
magnesium, when B represents CH2. 



R 

L-N )-B— M ■ (D 

^(CHA (V) 

(IV) 

Similarly, the compounds of formula (I) can also be prepared by reacting an 
10 intermediate of formula (VI) with an intermediate of formula (VU) wherein M has the 
previously defined meaning. In fonnula (VD and hernnafter represents an api^o- 
priate leaving group such as, for example, halo, e.g., diltno, bromo and the like; or a 
sulfonyloxy group such as, fa- example, niedianesulfonyloxy, 4-methylbenzene- 
sulfonyloxy and die like. 



M-B^ 



.-/"'"V-W ^ — (D 
\CHii, (VD) 



(VI) 

The compounds of formula (I) wherein B is -CH2-, said compounds being 
represented by fonnula (I-a), can also be prepared by reacting an intennediate of 
20 formula (VIQ) widi an intennediate of fonnula (IX) or alternatively, by reacting an 
intennediate of formula (X) with an intennediate of fonnula (XI). 

R 

M-Q 



L-N^^"V-CH2W' 

\CR2), OX) 

J^ '^(CHj)^ 

/-/-V W'-CHj-Q a-a) 

L-N )— M - 

^(CH2)„ (XI) 
(X) 
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The reactions of (IV), (VI) , (Vni) and (X) with respectively (V), (VII), (DC) and 
(XI) may conveniently be conducted in an appropriate reaction-inert solvent such as for 
example, an aromatic hydrocarbon, e.g., benzene, mediylbenzene and the like; an ether, 
e.g. 1 ,4-dioxane, 1, r-oxybisethane, tetrahydrofuran and the like; a halogenated 
5 hydrocarbon, e.g. crichloromethane and the like; H,H*dimethylformamide; N>N-tii* 
methylacetamide; nitrobenzene; dimethylsulfoxide; l-methyl-2-pynolidinone and tiie 
like; and when M is hydrogen, said solvent may also be a Ci.5alkanol, e.g., methanol, 
ethanol, 1-butanol and the like; a ketone, e.g., 2-propanone, 4*methyl-2-pentanone and 
die like. In some instances, particularly when B is a heteroatom, the addition of an 

1 0 appropriate base such as, for example, an alkali metal carbonate or hydrogen carbonate, 
e.g., sodium carbonate, sodium hydrogen carbonate and the like; sodium hydride; or an 
organic base such as, for example, H.H-diethyleihanamine or N-( 1 -methylethy 1)- 
2-prDpanamine and/or the addition of an iodide salt, preferably an alkali metal iodide, 
may be appropriate. Somewhat elevated temperamres and stirring may enhance tht rate 

15 of the reaction. A convenient alternative for reacting the intermediate of formula (IV) 
wherein -B-M represents -NH2 witii the reagents of formula (V) compriises stirring and 
heating the reactants in the presence of copper metal in a reaction-inen solvent such as 
described hereinbefore, in particular a dipolar aprotic solvent, e.g. Htli-<iimethyl- 
fonnainide, HsNniimetiiylacetamide and the like. 

20 

The compounds of formula (I) wherein B is -NR^-, said compounds being 
represented by formula (I-b), can also be prepared by reacting an intermediate of 
foraiula (Xn) with an intermediate of foraiula (VII) wherein B-M represents a radical 
-Nr2-H, said intermediate being represented by formula (Vll-a), following an-known 
25 reductive li-alkylation procedures. 



R R 
R^-NH.Q /-/- 



R^ 



/7A K'-wn-vi . 

L-N ■ L-N )— N-Q 

\CH2^ - (Vn-a) MCH2)n 

(xn) 

The reaction of (Xn) with (Vll-a) can conveniently be earned out by mixing tite 
reactants in a suitable reactim-inen solvent with an appropriate reductant. Preferably, 
30 the ketone of fonnda(XII) is first reacted with the intermediate of formula 
fonn an enamine, which optionally may be isolated and further purified, and 
subsequentiy reducing said enamine. Suitable solvents are, for example, water; 
Ci.5alkanols, e-g., methanol, etiianol, 2*propanol and the like; ethers, e.g., 

1,4-dioxane and the like; halogenated hydrocarbons, e.g., trichloromethane and the like; 
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dipolar aprotic solvents, e.g.. ILIi-<iinicthylformamidc, HJi-dimcthylacetamide, 
dimethylsulfoxide and die like; or a mixture of such solvents. Appropriate reductants are 
for example, metal or complex metal hydrides, e.g., sodium borohydride, sodium 
cyanoborohydnde, lithium aluminum hydride and die like. Altemadvely, hydrogen in 
5 the presence of a suitable catalyst such as, for example, palladium-on-charcoal, 
platinum-on-chaicoal and the like may be used as reductant In order to prevent the 
undesiied further hydrogenadon of certain functional groups in the reactants and the 
reaction products it may be advantageous to add an appn^riate catalyst poison to the 
reaction mixture such as, for example, thiophene and the like. 

10 

The compounds of formula (I-b) wherein is H, said compounds being 
represented by formula (I-b-1). can also be prepared by a cyclodesulfurizaiion reaction 
of an appropriate diiourea of formula (Il-a) wherein xUs S, said thiourea being 
represented by formula (II-a-1), which may be formed in situ by condensing an 
IS isothiocyanate of formula (Xni) with a diamine of formula (III). 

Said cyclodesulfiirization reaction may be carried out by reacting (Il-a-l) with an 
appropriate alkyl halide, preferably iodometiuuie, in a suitable reaction-inert organic 
solvent such as a Ci.6alkanolt e.g.» metiianol, ethanol 2-propanol and the like. 

Alternatively, said cyclodesulfurization reaction may also be carried out by the reaction 
20 of (n-a- 1) witfi an appropriate metal oxide or salt such as, for example, a HgCH) or 

Pb(n) oxide or salt, eg., HgO» HgCl2. Hg(0Ac)2, PbO or Pb(OAc)2 in an appropriate 
solvent following an-known procedures. In some instances it may be appropriate to 
supplement the reaction mixture with a small amount of sulfur. Also metiianediimides« 
especially dicyclohexylcarbodiimide may be used as cyclodesulfiirizing agents. 




(XIII) (in) 




(D-a-l) (I-b-1) 
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The compounds of fonnula (I) can also be prepared by U-alkylating an intcnnediate 
of fonnula (XV) widi an iq>propriate alkylating reagent of formula (XIV), 

5 (XV) 

Said Jil-alkyUtion reaction can conveniently be conducted in a rcaciion-inen solvent 

such as. for example, water, an aromatic hydrocarbon, e.g.. benzene, methylbenzene. 

dimethylbenzene and die like; an alkanol. e.g.. methanol, ethanol, 1-butanol and the 

10 like; a ketone, eg.. 2-propanone, 4.methyl-2-pentanone and the like: an ether, e.g.. 

tetiahydrofiiran, 1.4-dioxane, l.l'-oxyWsethane and the like; a dipolar aptotic solvent, 

c.g.. liH-Kiiinethylfonnaiaide. iLN-dimediylacetanude. to 

benzene, l.meihyl-2-pynolidinone and the like; or a mixture of such solvents. The 
addition of an appropriate base such as. for example, an alkali or an earth alkaline metal 

15 carbonate, hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide, e.g., 
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium 
methoxide, sodium ethoxide, potassium tert. butoxide, sodium hydride, sodium amide, 
sodium hydroxide, calcium carbonate, calcium hydroxide, calcium oxide and the like; br - 
an organic base, such as, for example, an amine, e.g., Ii,H-diediylethanamine. 

20 N<l-mediylethyl).2-propananiine,4-ethylmorpholine, pyridine and the like may be 
utilized to pick up the add which is Ubcrated during the couree of the reaction. In some 
instances the addition of an iodide salt, preferably an alkali metal iodide, is appropriate. 
Somewhat etevated temperatures and stirring may enhance the rate of the reaction. 
Additionally, it may be advantageous to conduct said M-alkylation under an inen 

25 atnxffiphere such as, for example, oxygen-ftee argon or nitrogen. 

Alternatively, said M-alkylarion may be carried out by applying an-known 
conditions of phase transfer catalysis reactions. Said conditions comprise stirring the 
leactants with an appropriate base and optionally under an inen atmosphere as described ' 
herrinabove, in the presence of a suitable phase transfer catalyst such as. for example, a 
30 trialkylphenyltmthylamnaoniuin,tetraalkylainnnonium,ieiraalkylphosp^^ 

tetraaiylphosphonium halide. hydroxide, hydrogen sulfate and die like catalysts. 
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The compounds of formula (I) wherein L is other than hydrogen, said L being 
represented by and said compounds being represented by formula (I-d) can also be 
prepared by JJf-alkylating a compound of formula (I) wherein L is hydrogen, said 
compound being represented by (I-e), with an alkylating reagent of formula (XVI). 

R R 
r-\ L^-Wi rK 

H-N )-B— Q L'-N ' )~B— Q 

^(CH2)b (XVI) \CH2)„ 

a-t) (I-d) 

Said^-aUcyladon is conveniently conducted following an-known 2i-alkylation 
procedures as described hereinabove for the preparation of (I) from (XIV) and (XV). 



The compounds of formula (I-d) whwein L is Cs-ficycloalkyl, Ci-nalkyl, a radical 
of formula (b-1), (b-2) or (b-3), said radicals being represented by the radical L^H- and 
said compounds by formula (I-d- 1) can also be prepared by the reducdve H-alkyladon 
reacdon of (I-c) with an apprc^hate ketone or aldehyde of formula l2=0 (XVII), said 
15 l2=0 being an intermediate of formula L^Hj wherein two geminal hydrogen atoms are 
replaced by =0, and is a geminal bivalent radical comprising C3.6cycloalkylidene, 
Ci.i2alkylidene, R3-Ci.6alkylidene, R^-Y-Ci-ealkylidene and r5-z2-C(=X)-Z1- 
Ci-aalkylidene. 

R 

Reductive /"/"X 
a-e) + L^=0 ■ L^H-N ' )— B-Q 

li-alkylation ^(CH2)„ 
(XVn) a-d-1) 

20 

Said reductive ^-alkyladon can conveniently be carried out following the procedures 
described hereinabove for the preparatim of cowpoands of formula (I-b) from (VU-a) 
and (XII), more particulariy following die catalytic hydrogenadon procedures. 

25 The compounds of formula (I) wherein L is a radical of formula (b-2) and R^ is aryl 
or Het, said being represented by and said compounds by fonnula (I-d-2) may 
also be prepared by alkylating a compound of fomula (I) wherein L is a radical of 
formula (b-2) and R*^ is hydrogen, said corrqxiund being represented by formula 
(I-d-3), with a reagent of formula (XVm). 

30 
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R 



rK R"'-w^ rl-\ 

MCH2)» (XVm) Mcife)„ 

a-d-3) (I-d-2) 

Similarly, the compounds of fomiula (I-d-2) may also be prepared by treating a 
^ compound of fonnula (I-d-4) with a reagent of fomula (XIX). 

W'-AIk-N )-BO ■ R**-Y.Alk-N )-BO 

^(CHA (XIX) '^(CH:)„ 

a.d-4) (I-d-2) 

The alkylation reacdons of (I-d-3) with (XVm) and (I-d-4) with (XIX) may con- 
veniendy be conducted in an inen organic solvent such as, for example, an aromatic 

10 hydrocarbon, e.g., benzene, methylbenzene, dimethylbenzene; a ketone, e.g., 

2-propanone, 4-mediyl-2-pentanone; an edier, e.g., 1,4-dioxane, 1, 1 '-oxybiseihane. 
tetrahydrofiiran; and a dipolar aptotic solvent, e.g., liN-dimethylformanaide; £i,M-di- 
mediylacetamide; dimethyl sulfoxide; mtrobenzene; l-methyl-2-pynoIidinone; and the 
like. The addition of an appropriate base such as, for example, an alkali metal carbonas 

IS or hydrogen carbonate, sodium hydride or an organic base such as. for example, 

HJi-diethyletiunamine or H-(l-mediylediyl)-2-propanamine may be utilized to pick up 
the acid which is liberated during the course of die reaction. Scmiewhat elevated 
temperatures may enhance die rate of the reaction. 

20 The compounds of fomiula (I) wherein L is a radical of formula (b-3), Z 1 is NH, 

is odier than a direct bond and X is odier tiian NR^, said Z^ and X being represented 
by Z^'A and X^t and said conqxMinds by (I-d-5), can be prepared by reacting an 
isocyanate (X2 = O) or isothiocyanate (X2 « S) of fomula (XXI) with a reagent of 
formula (XX). 



25 



X*=C-N.Alk~N >-BO ■ R--Z2--C-NH-Alk-N >—BO 

^(CH2^ (XX) ^(CH2)h 

(XXI) (I-d-5) 
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The compounds of ftmnula (I) wherein L is a radical of formula (b-3), is NH, 
is other than a direct bond and X is other than NR^. said Z^ and X being represented 
by Zl"* apd X^, and said compounds by (I-d-6), can be prepared by reacting an 
isocyanatc (X2 = O) or isothiocyanate (X2 = S) of formula (XXII) with a compound of 
5 formula (I-d-7). 

^(CH2)n (XXII) \CH2)^ 

(I-d-7) (I-d-6) 

The reaction of (XX) with (XXI). or (XXII) with a-d-7) can generally be 
10 conducted in a suitable reaction-inert solvent such as, for example, an ether, e.g., 

tetrahydrofuran and the like, a halogenated hydrocarbon, c.g., irichloromethane and the 
like. Elevated temperatures may be suitable to enhance the rate of the reaction. 

The compounds of formula (I) wherein L is a radical of fonnula (b-3), is a direct 
15 bond, is other than a direct bond and X is other than NR^, said and X being 
represented by Z^'^ and X^, said compounds being represented by (I-d-8), can be 
prepared by reacting a reagent of fonnula (XXm) or a reactive functional derivative 
thereof with a compound of formula (I-d-7). 

r/\ R^-C-OH 
HZ^-.Alk-N V-WJ —~ R^.C-Z^--Alk-Ny V-EO 

V(CH2). (xxni) 

20 O-d-7) (M-g) 

The reaction of (XXm) with (I-d-7) may generally be conducted following an-known 
esteriiication or amidation reactim procedures. For example, the carboxylic acid may be 
converted into a reactive derivative, e.g., an anhydride or a carboxylic acid halide, which 

25 subsequenUy is reacted witii a-d-7); or by reacting (XXIII) and a-d-7) witii a suitable 
reagent capable of forming amides or esters, e.g., UJi-metiianetetraylbisEcyclo- 
hexamine], 2-chlon>-l*methylpyridinium iodide and the like. Said reactions may most 
conveniendy be conducted in a suitable solvent such as, for example, an etiier, e.g., 
tetrahydrofuran, a halogenated hydrocarbon, e-g., dichlorooMthane, trichlorometiume, a 

30 dipolar aprotic solvent and die like. The addition of a base such as, for example, N.y-di- 
ethylechanamine and the like may be appropriate. 
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The compounds of fonnula (1) wherein L is a radical of formula L3-C2-6alkanediyir 
said l3 being aryl, Het or a radical of formula r5.z2-C(=X)-, and said compounds 
being rcpccsented by formula (I-d-9), may also be prepared by the addition reaction of a 
compound of formula (I-e) to an appropriate alkene of fonnula (XXIV). 



R R 
L^.C2.5alkenediyl.H 

^•(CHaXi (XXIV) ^(CH2)„ 

(I-e) a-d.9) 



The compounds of formula (I) wherein L is 2-hydroxy-C2-6alkyl or a radical of 
formula (b-4), said compounds being represented by formula (I-d-10), can be prepared 
10 by reacting a compound of formula (I-e) with an epoxide (XXV) wherein R^^ 
hydrogen, Ci-4alkyl or a radical R^-OCHi-. 



H-N )— B— Q ■ R^^-CH0H-CH2-N )— B-Q 

^(CH2Xi (XXV) ^(CH2)„ 

(I-e) a-d-10) 



15 The reaction of (I-e) with respectively (XXIV) and (XXV) may be conducted by 
stirring and, if desired, heating the reactants in a reaction-inert solvent such as, for 
example, a ketone, e.g., 2-propanone, 4-methyl-2-pentanone, an ether, e.g., tetra- 
hydrofuran, l,r-oxybisethane, an alcohol, e.g., methanol, ethanol, 1-butanol, a 
dipolar apiodc solvent, e.g., Ii,£i-dimethyIformamide, H«H*dimethyiacetamide, and| the 

20 like. 

The CQmpounds of formula (I) wherein r3, R^ or R^ are Het, may also be prepared 
following art-known procedures for preparing heterocyclic ring systems or following 
analogous methods. A numb^ of such cyclization procedures are described in for 
25 example^ US-4,695,575 and in the references cited dierein, in particular US-4,335,127; 
4,342,870 and 4,443,451. 

The compounds of formula (I) can also be converted into each other following an- 
known procedures of functional group transformation. Some examples of such proce- 
30 dures are cited hereinafter. The compounds of formula (I) containing a cyano substituent 
can be converted into the corresponding amines by stirring and, if desired, heating the 
starting cyano compounds in a hydrogen containing medium in the presence of an 
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appropriate catalyst such as, for example, platinum-on-charcoal, Raney-nickel and the 
like catalysts. Suitable solvents are, for example, methanol, eihanol and the like. Amino 
groups may be alkylated or acylated following an-known procedures such as. for 
example, M-alkylation, H-acylaaon, reductive M-alkylation and the like methods. The 
5 compounds of formula (I) containing an amino group substituted with a radical 

aiylmethyl, may be hydrogenolyzed by treating the starting compound with hydrogen in 
the presence of a suitable catalyst, e.g., palladium-on-charcoal, platinum-on-charcoal 
and the like, preferably in an alcoholic medium. The compounds of fonnula (I) wherein 
L is methyl or phenylmethyl can be converted into compounds of formula (D wherein L 

10 is a Ci-ealkyloxycarbonyl group by reacting the methyl or phenylmethyl derivative with 
C].6alkyloxycarbonyl halides such as, for example, ethyl chloroformate in a suitable 
reaction-inert solvent and in the presence of a base like liJJi-diethylethanamine. The 
compounds of formula (1) wherein L is hydrogen can be obtained from compounds of 
fonnula (L) wherein L is phenylmethyl or Ci-^alkyloxycarbonyl following an-known 

15 procedures like catalytic hydrogenation or hydrolysis in an acidic or.alkaline medium 
depending on the nature of L 

In all of the foregoing and in the following preparatiwis, the reaction products may 
be isolated from the reaction mixture and, if necessary, further purified according to 
20 methodologies generally known in die arL 

Some intermediates and starting materials in the foregoing preparations are known 
conq)ounds ^ch may be prepared according to art-known methodologies of preparing 
said or similar compcHuds and othos are new. A number of such preparation methods 
25 will be described hereinafter in more detail. 

Starting materials such as the intermediates of formulae (II), (IV), (VI), (VIH), (X). 
(Xn), (Xm) and (XV) can conveniendy be prepared following procedures similar to 
tfiose described in for example, US-4,219.559; 4,556,660; 4,634,704; 4,695,569; 
30 4.695,575, 4,588,722, 4,835,161 and 4,897,401 and in EP.A.0,206,415; 0,282,133; 
0,297.661 and 0,307,014. 

The intermediates of formula (m) can be prepared from an aromatic starting material 
witii vicinal halo and nitro substinients (XXVII) by reaction with a suitable amine of 
35 formula (XXVI). followed by art-known nitrO'to-amine reduction. 
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The intermediates of formulae (V), (VII), (IX) and (XI) then, can be prepared from 
the intermediates of formula (HI) following art-known procedures of convening 
5 aromatic products with vicinal amino gzt^ups into benzimidazoles, imidazopyridines 
and/or purines. 

The compounds of formula (I), the pharmaceudcally acceptable acid addidon salts 
and stereochemically isomeric forms thereof possess useful pharmacological properties. 

10 More particularly, they m active antiallergic and antihistaminic conqx>unds which 
activity can clearly be denx)nstrated by, e.g., the results obtained in the test "Protection 
of Rats from Compound 48/80-induced lethality", the "PCA (passive cutane 
anaphylaxis)-test in Rats" described in Dmg Dev. Res., ^ 137-145 (1985), the 'Hista^ 
mine-induced lethaUty test in Guinea Pigs" and the "AscansMergy test The 

15 lattCT two tests are described in Arch. Int Pharmacodyn. Ther. 221, 39-51 (1981). 

The compounds of the present invention advantageously show a broad spectrum 
antiallergic profile, which can be evidenced by the excellent results obtained in the 
diversity of test procedures cited hereinbefore. As a second advantageous feature of the 
20 compounds of formula (I) there is the fact that they also have an attractive pharmacolo^ 
gical profile adaptable to the continously changing circumstances of antiallergic therapy. 
In particularly, they show a rapid onset of action and a particularly interesting duration 
of effect, neither too short nor too long. 

25 In view of their antiallergic properties, the compounds of formula (I) and their acid 
addition salts are very useful in die treatment of broad range of allergic diseases such as, 
for example, aUergic rhinitis, allergic conjunctivitis, chroiuc urticaria, aller^ 
and the like. 

30 In view of tiieir useful antiallergic properties the subject compounds may be 

.formulated into various pharmaceutical forms for adntinistration purposes. To prepare 
the antiallergic compositions of this invention, an effective amount of die particular 
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compound, in base w acid addition salt fonn, as the active ingredient is combined in 
intimate admixture with a phamaceutically acceptable earner, which earner may take a 
wide variety of forms depending on the fonn of preparation desired for administration. 
These phannaccutical compositions are desirably in unitary dosage form suitable, 
5 preferably, for administration orally, rectaUy, percutaneously, or by parenteral injection. 
For example, in preparing die compositions in oral dosage form, any of the usual 
pharmaceutical media may be employed such as, for example, water, glycols, oils, 
alcohols and the like in die case of oral liquid preparations such as suspensions, syrups, 
elixirs and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, 
10 binders, disintegrating agents and the like in tiie case of powders, pills, capsules and 
tablets. Because of their ease in administration, tablets and c^sules represent the most 
advantageous wal dosage unit fomi, in which case solid pharmaceutical earners are 
obviously employed. Fot parenteral compositions, die carrier will usually comprise 
sterile water, at least in large pan. dioogh odicr ingredients, for example to aid 
IS solubiliQr, may be included. Injectable solutions, for exaixq)le, may be prepared in 
which die earner comprises saline solution, glucose solution or a mixture of saline and 
glucose solution. Injectable suspensions may also be prepared in which case appropriate 
liquid carriers, suspending agents and die like may be employed. In die compositions 
suitable for percutaneous administration, die carrier optionally comprises a penetration 
20 enhancing agent and/or a suitable wetting agent, optionally combined widi suitable 
additives of any nature in minor proportions, which additives do not introduce a 
significant deleterious effect on die skin. Said additives may facilitate die administration 
to die skin and/or may be helpful for preparing the desired compositions. These 
compositions may be administered in various ways, e.g., as a transdermal patch, as a 
25 spot-on or as an ointment Acid addition salts of (I) due to dieir increased water 
solubility over die conesponding base form, are obviously more suitable in die 
prqiaration of aqueous compositions. 

It is csptdaUy advantageous to fonnulate die aforementioned pharmaceutical 
conqiositions in dosage unit form for ease of administration and uniformity of dosage. 
30 I>osage unit form as used in die specification and claims herein refers to physically 
discrete units suitaUe as uniuoy dosages, each unit containing a predetermined quantity 
of active ingredient calculated to produce die desired dierapeutic effect in association 
widi die required pharmaceutical canrier. Examples of such dosage unit forms are tablets 
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable 
35 solutions or suspensions, tea^xwnfuls, tablespoonfuls and die like, and segregated 
multiples diereof. 
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The present invention also relates to a method of treating warm-blooded animals 
suffering from said allergic diseases by administering to said warm-blooded animals an 
effective antiallergic amount of a compound of forawila (I) or a pharaiaceutically 
acceptable acid additicm salt fomi thereof. 
5 Those of skill in treating allergic diseases in warm-blooded animals could easily 
detennine the effective amount firom the test results presented hereinafter. In general it is 
comen^)lated diat an effective antiallergic amount would be torn about 0.001 mg/kg to 
about 20 mg/kg body weight, and more preferably from about 0.01 mg/kg to about 
S mg/kg body wdghL 

10 

Hie following exan^es are intended to illustrate and not k> limit the scope of the 
present invention in all its aspects. Unless otii«wise stated all parts therein arc by 
weight. 

15 Experimental pan 

A. Preparation of the imermediates 
Example 1 

a) To a suspension of 25.4 parts of 2-potassium- IH-isoindole- l,3(2H)-dione iii 14 1 
parts of tLN-dimethylformamide tiiere was added dropwisc a solution of 22 parts of 

20 5-(bromometiiyl>2-methyloxa2ole in 141 parts of H.N-dimethylfomiamide. After 
stirring for 18 hours at room temperature, tixe reaction mixnire was evaporated. The 
residue was paititioied between water and dichloromethane. The organic layer was 
separated, dried, filtered and evaporated The residue was crystallized from acetonitrile 
in 2 fractions, yielding 24.2 parts (79.9%) of 2-[(2-mediyl-5-oxazolyl)methyl]-lH- 

25 isoindole-l,3(2H)-dione (intenn. 1). 

b) A mixture of 12 parts of intamediate 1 and 100 ml of hydrochloric acid 7N was 
stilted for 4 hours at reflux temperature and for 1 8 hours at room temperature. The 
reaction mixture was filteied and tiie filtrate was concentrated. The residue was diluted 
with some water and basified with NaOR The pioduct was extiacted widi 

30 dichloromediane and the extract was dried, filtered and evaporated, yielding 4.3 parts 
(76.7%) of 2-nietiiyl-5-oxazoIemethaiuunine (intenn. 2). 

c) To a mixture of 5.95 parts of 2-chloro-3-nittq)yridine, 79 parts of etiianol and 4.3 
parts of intermediate 2 tiiere were added 3.78 parts of sodium hydrogen carbonate. After 
stirring for 6 houn at reflux temperature, the reaction mixture was evaporated. The 

35 residue was partitioned between dichlorometiiane and water. The organic layer was 
separated, dried, filtered and ev^xnated. The residue was co-ev^)orated witii 
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mcthylbcnzene, yielding 8.4 pans (95,6%) of I4-[(2-mcthyl-5-oxazolyl)mcthyl]-3-nitro- 
2-pyridinainine (intenn. 3). 

d) A mixture of 8.4 paxts of intennediate 3, 2 pans of a solution of thiophene in 
methanol 4% and 198 pans of medianol was hydrogenated at nomial pressure and nx>m 

S temperature in the presence of 2 parts of paIiadium-on<barcoal catalyst 10%. After the 
calculated amount of hydn)gen was taken up, the catalyst was filtered off and the filtrate 
was evaporated, yielding 7.6 pans (100%) of li2-[(2-methyl-5-oxa2olyl)methyl]-2,3- 
pyridinediamine (intenn. 4). 

e) A mixture of 7.64 pans of intennediate 4, 165 parts of tetrahydrofuran, 8.04 pans of 
10 ethyl 4-isothiocyanato-l-piperidinecarboxyiate and 94 parts of H,N-dimethylfonnamide 

was stirred for 20 hours at 50**C. The reaction mixture was used as such for further 
synthesis. Theoretical yield: 15.7 parts (100%) of ethyl 4.[[[[24[(2-methyl-5- 
oxa2Dlyl)methyl]amino]-3-pyridinyl]amino)thioxomcthyI]amino]-l-piperU 
carboxylate (intcrm. 5). 
15 In a similar manner there were also prepared : 

ethyl 4-[[[[4-[[(2-niethyl-5-oxa2olyl)methyl]amino]-3-pyridinyl]amino]diioxo- 
methyl]amino]-l-piperidinecarboxylate (inienn. 6), 

ethyl 4-[[[[4-[[(2-meihyl-5K)xa2olyl)methyl]amino]-5-pyrinudinyl]amino]thioxo^ 
methyl]amino]-l-piperidinecarboxylate (inienn. 7) and 
20 ethyl 4-[[[[3-[[(2-nKthyl-5-oxa2olyl)methyl]amino]-4-pyridinyllamino]thioxo- 
methyl]amino]-l-piperidinecarix)xylate (interni. 8). 

Example 2 

a) To a mixture of 795 pans of dry tenrachloromethane, 40.1 pans of K-bromo- 
25 sucdnimide and a few pans of benzoylperoxide there were added 25 parts of 2,4,5-tri- 
methyloxazole under a nitrogen atmosphere. The whole was stirred for 1 hour at reflux 
temperature. After cooling in an ice/salt bath, the reaction mixnire was filtered and the 
filtrate was evaporated, yielding 42.7 pans (99.9%) of 5-(bromomethyl)-2,4- 
dimethyloxazole (intena 9). 
30 b) To a mixture of 43 pans of intennediate 9 in 423 pans of HsM-dimethylfonnamide 
tiiere were added portionwise 23.75 parts of li-formyl-H-sodiunifonnamide. After 
stining for 1 hour at 50^C and for 18 hours at room temperature, die ruiction mixnire 
was evaporated, yielding 41 parts (100%) of K-[(2,4*dimethyl-5-oxazolyl)mediyl]-]£- 
fonnylformamide (intenn. 10). 
35 c) A mixture of 41 pans of intennediate 10, 152 parts of hydrochloric acid (cone.) and 
395 parts of ethanol was stintd for 1 hour at reflux temperature and for 18 hours at 
room temperature. The reaction mixture was filtered and the precipitate was washed with 
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cthanoL The combined filtrates were evaporated and the residue was taken up in ice- 
water. After basifying with NaOH (aq.), the product was extracted with dichloro- 
roethane. The extract was dried, filtered and evaporated, yielding 28 parts (98.6%) of 
2,4-dimethyl-S*oxazolemethanamine (interm. 11). 
5 d) A mixture of 28 parts of intermediate 11, 395 parts of ethanoi, 37.7 parts of 

2*chloro-3-nitropyridine and 23.85 parts of sodium carbonate was stirred for 6 hours at 
reflux temperature. The reaction mixture was evaporated and the residue was taken up in 
water. The product was extracted with dichloromediane and the extract was dried, 
filtered and evqx>ratBd The residue was purified by colunm chromatography (HPLC ; 
10 silica gel ; hcxane / CH3CXX>C2H5 60:40). The eluent of the desired fraction was 

evaporated, yielding 27 parts (48.3%) of H-[(2,4-dimethyl-5-oxazolyl)methyl]-3-nitro- 
2-pyridinamine (interm. 12). 

e) A mixture of 26.5 parts of intermediate 12, 3 parts of a solution of tiiiophene in 
methanol 4% and 3 16 parts of methanol was hydrogenated at normal pressure and room 
15 temperature in the presence of 4 parts of platinum-on-charcoal catalyst 5%. After the 
cakulatcd amount of hydrogen was taken up, the catalyst was filtered off and the filtrate 
was evaporated, yielding 21.8 parts (100%) of M^-[(2.4-dimediyl-5-oxa2olyl)methyl]- 
2,3-pyridinediamine (interm. 13). 

20 Example 3 

To a sdution of 33.63 parts of l-amino-4-methoxy-2-nitrobenzene in 282 parts of HiN- 
dimethylformamide there were added 21.2 parts of sodium carbonate and a solution of 
35.2 pans of 5-bn>nioroethyl-2-methyloxazole in 94 parts of li«N-ditnethylformamide. 
The whole was stirred for 20 hours at 70^C and was then evaporated. The residue was 
25 taken up in wat^ and die product was extracted witii dichloromediane. The extract was 
drie4 filtered and evq)oraied The residue was purified by ro^^ 
(silica gel ; CH2a2 / CH3OH 95:5). The eluem of die desired fiaction was evaporated 
and the residue was crystallized from petroleum etiier. The product was filtered off and 
dried, yielding 30 pans (57.0%) of 2^-(4-medloxy•2-nil^ophenyl)-2-metily^5- 
30 oxazolemethanamine (interm. 14). 

Following the procedure of Example 1 (d) and (e), intermediate 14 was converted into 
ethyl 4-[[[[5-metiioxy-2-[[(2-methyl-5K)xazolyl)methyllamino]phenyllanMo]thio 
metiiyl]amino]-l-piperidinecarboxylate (interm. 15). 

35 Example 4 

a) To a stirred mixture of 412 parts of £L H -nictiianetetrayIbis[cyclohexanaininc] and 
2225 parts of tetrahydrofuran tiiere were added dropwise 1092 pans of carbon disulfide 
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and, after cooling to -10®C, portionwisc 228 pans of l-mcthyl-4-piperidinaniinc. The 
whole was sdncd for 1 hour at room temperatuxt and was then evaporated. The residue 
was recrystallized from 2,2'-oxybispropane. The product was filtered off and dried, 
yielding 416.6 pans (100%) of 4-isothiocyanato-l-methylpiperidine (intenn. 16). 
5 b) To a mixture of 28 parts of intennediate 1 1 in 395 parts of ethanol there were added 
37.7 parts of 2-chloro-3*nitropyridine and 23.85 parts of sodium carbonate. After 
Stirling for 6 hours at reflux temperature, the reaction mixture was evaporated. The 
residue was taken up in. water and the product was extracted with dichloromethane. The 
extract was dried, filtered and evaporated and the residue was purified by column 
10 chromatography (silica gel ; hexane / CH3CXXX:2Hs 60:40). The eluent of the desired 
fractions was evaporated, yielding 27 parts (48.3%) of Ii-[(2,5-dimethyl-4-oxazolyl)- 
methyl]-3-nitro-2-pyridinamine (intcrm. 17). 

Following the procedure of Example 1(d) and (e), intermediate 17 was converted into 
JS-[2-[[(2,5-dimethyl-4K)xazolyl)methyllanuno]-3-pyridinyll-M*-(l-med^^^ 
15 piperidinyl)thiourea(interm. 18). 

In a similar manner there were also prepared : 

M-[4-nnethoxy-2-[[(2-methyl-5-oxa2olyl)nicthyl]armno]phenyl]-M'-(l-methyl-4- 
piperidinyl)thiourea (interm. 19) and 

N-[4-fluoro-2-[[(2-nMthyl-5H)xazolyl)mcthyl]amino]phenyll-Ii -( 1 -mcthy 1-4- 
20 piperidinyl)thiourea (interm. 20). 

E?{amplc g 

a) To a mixture of 6.2 parts of ethyl 5-mediyl-2-oxazolecarboxylate and 191 parts of 
dry tetrachloromethane there were added 7.1 parts of H-bromosuccinimide and a few 

25 parts of benzoylperoxide under a nitrogen atmosphere. The whole was sdrred for 1 hour 
at reflux tenqierature. After cooling, the reacdon mixture was filtered and the filtrate was 
evaporated, yielding 1 1 parts (100%) of ethyl 5-(bromomethyl)-2-oxa2olecarboxylate 
(intenxL 21). 

b) To a mixnire of 1 1^2 parts of ethyl 4-[(m-benzimidazol-2-yl)amino]-l- 

30 pipcridinecarboxylate and 235 parts of H Ji-dimethylfonnamide there were added 
portionwise 1.92 parts of a diq)ersion of sodium hydride in mineral oil (50%). After 
sdrring for 1/2 hour, there was added dropwise a soludon of 1 1 parts of intennediate 21 
in 47 parts of KsH-dimethylformamide, while cooling on ice. The whole was stirred for 
18 hours while slowly warming to room temperature. The reacdon mixture was 

35 evaporated and the residue was partitioned between water and 4-methyl-2-pentanonc. 
The organic layer was dhed, filtered and evaporated and the residue was purified by 
column chromatogn^hy (silica gel ; CH2CI2 / CH3OH 95:5). The eluent of the desired 
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fraction was evaporated and the residue was successively crystallized from 2,2'-oxybis- 
propane and acetonitrile. The product was filtered off and dried, yielding 10 parts 
(56,6%) 0/ ethyl 4-[[l-[[2-(ethoxycarbonyl)-5-oxazolyl]niethyl].lH.ben2imidazo 
yljaminoj-l-pipcridinecarboxylate; mp, 132.1T (interm. 22). 
5 In a similar manner there was also prepared: 

1,1-dimeihylcdiyl 4-[[l.[[2Kcthoxycarbonyl)-5K)xazolyl]mcthylJ.lH-benzimidaM 
yl]aminol-l-pipcridinccarboxylatc; mp. 199.8®C (intemi. 23). 

10 a) To a mixture of 38. 1 parts of 2-chloro- IH-benzimidazole and 235 parts of 

dimethylfomiamide there were added 44 pans of 5-bromomethyl-2-methyloxazole» 26.5 
parts of sodium carbonate and a few crystals of potassium iodide. After stirring for 1 8 . 
hours at 70^C, the reaction mixture was evaporated and the residue was partitioned 
between water and dichloromediane. The organic layer was separated, dried, filtered and 

15 evaporated. The residue was crystallized from 2,2 -oxybispropane (2x), yielding 9.01 
parts (14.6%) of product Evaporation of die combined motiier liquors yielded an 
additional 10.23 parts (16.5%) of product Total yield : 19.24 pans (31.1%) of 
2<hl<m>14(2-methyl-5^xazolyl)methyl]4H-benzimidazole; mp. lOl.O^C 
(interm. 24). 

20 . b) A mixiurc of 14.73 pans of intermediate 24, 5.03 pans of thiourea and 79 parts of 
ethanol was stirred for 4 houn at reflux temprnture. The reaction mixture was 
cvapwated and the residue was purified by column chromatography (silica gel ; CH2CI2 / 
CH3OH 98:2). The duent of the desired fraction was evaporated and die residue was 
crystallized from acetonitrile. TTie product was filtered off and dried, yielding 19.33 parts 

25 (99,0%) of .l-[(2-riiethyl-5K)xa201yl)methyl]-lfrbenzimidazole-2-tfu mp. 153.3*'C 
(intenn. 25). 

E?ampte7 

To a solution of 1 8.5 parts of 2,5-dimethyl-4-oxa2olemetfianol in 200 parts of 
30 trichlorometiiane tiicrc were added dropwisc 21.1 parts of thionyl chloride. After stirring 
for 2 hours at room teiiq)cranire, the reaction mixture was evaporated and the residue 
was co-evaporated witii metiiylbenzene, yielding 26.4 pans ( 100%) of 4-(chloro- 
methyl)-2,5-dimethyloxa2ole hydrochloride (interm. 26). 

35 Example 8 

a) To a stirred mixture of 2.5 parts of sodium tetrahydroborate and 87 pans of 
1,2-dimetiioxyethane there were added 2.82 parts of lithium chloride and, after 1 hour. 
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diopwisc 15.5 pans of ethyl 2-mcthyl-4-oxa20lccarboxylate. Stimng was continued for 
10 hours at 95'C and for 18 hours at room temperature. There were added ethyl acetate 
and some.water and the whole was poured into 120 parts of ice-water acidified with 15 
parts of HQ. The aqueous layer was separated and successively extracted with 
5 2,2'-oxybispropane, basified with NaOH and extracted with dichloromethane. The latter 
extract was dried, filtoed and evaporated. The residue was distilled (133 Pa, IS^C), 
yielding 3.7 pans (32.7%)of 2-niethyl-4-oxa2olemethanol (intenn. 27). 
b) To a solution of 3.7 pans of intennediate 27 in 133 parts of dichloromethane there 
were added 4. 1 parts of lili-diethylethanainine and dropwise 4. 14 pans of 
10 methanesulfonyl chloride, while cooling on ice. Stirring and cooling was continued for 
2 hours. At room tenqwrature, the reaction noixture was diluted witii water. The organic 
layer was separated, washed with water, dried, filtered and evaporated. The residue was 
co<<vaporated widi methylbenzene, yielding 5 pans (79.2%) of 2-methyl-4-oxK>le- 
methanol methanesulfonate (ester) (inttrm. 28). 
15 In a similar manner there were also prepared: 

5-mcthyl-2-oxazolemedianol medianesuIfonate(ester) (interm. 29) and 
5-methyl-4-oxazolanethanol methanesulfonate(ester) (intenn. 30). 

B. Preparation of the final cnmpnunris 
Example 9 

A mixture of 23 pans of 5-(bromometiiyl)-2-methyloxazole, 57.6 pans of ethyl 4-[(Hl. 
benanudazol-2-yl)amino]-l-piperidinecarboxylate, 26 J parts of sodium cartwnate and 
470 parts of MJi-<iimethylfonnamidc was stirred for 18 hours at SO'C. The reaction 
mixture was poured into water and the whole was exnacted with 4-methyl-2-pentanone. 
The extract was washed widi water, dried, filtered and evaporated The residue was 
stirred in acetonifrile. Hie precipitate was filtered off and the filtratt was evaporated. The 
residue was purified by cdumn chromatography (silica gel : 01202 / OI3OH 90:10). 
The eluent of the desired fraction was evaporated, yidding 6 parts (1 1.2%) of ethyl 4- 

[[l-[(2-niediyl-5H)xazolyl)nMthyl]-lH-benziniidazol-2-yl]aniino]-l-piperidine- 
carboxylate (cotap. 2). 

Emiplg 10 

To a solution of 26 pans of 2-[[l-(phenylniethyl)-4.piperidinyl]methyll-lH- 
benzimidazole in 282 pans of H>£I-dimethylfonnamide there were added 4.8 pans of a 
dispersion of sodium hydride in mineral oil (50%) under a nitrogen atmosphere. After 
stirring for 1 hour, there was added poitionwise a solution of 15 pans of 5-(bromo- 
methyl)-2-methytoxazole in 47 pans of H.N-dunethy]formamide. while cooling in an 
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ice-bath (<20**C). The whole was stirred for 18 hours and allowed to warm to room 
ten^rature. The oily layer was separated and discarded. The HJCi-dimethylforaiamide 
layer was-poured into water and the whole was extracted with 4-methyl-2-pcntanone 
(3x). The combined extracts were washed with water, dried, filtered and evaporated. 
5 The residue was purified by column chromatography (silica gel ; 01202 1 CH3OH 
90:10). The eluent of the desired fiacdon was evaporated and the residue was 
successively crystallized ftom 2.2'-oxybispropane and acetonitrile, yielding 14.31 parts 
(42.0%) of l-[a-inediyl-5-oxazolyl)metiiyl]-2-[[l-(phenylmethyl)-4-pipcridinyl]- 
methyU-lH-benzimidazole; mp. 108.6''C (comp. 1). 

10 

Example 1 1 

A mixture of 15.7 parts of intermediate (5), 94 parts of ILK-dimediyl-formamide, 10.2 
parts of mercuTy(II)oxide and a few parts of sulfur was stirred for 3 hours at 75*'C. The 
reaction mixture was filtered over diatomaceous earth and die laner was rinsed with 
15 H,H-<liniethylfQtmaniide till colorless. The ctnnbined filtrates were evapraated and the 
residue was paititicmed between water and dichlwomethane. The organic layer was 
separated, dried, filtered and evaporated The residue was purified by column 
chromatography (silica gel ; CHiQi / CH3OH 90:10). The eluent of the desired 
fraction was evaporated, yielding 5.5 parts (38.2%) of etiiyl 4-[[3-[(2-methyl-5- 

20 oxazolyl)inethyl]-3H-innda2o(4,5-b]pyridin-2-yl]amino]-l-piperidine-carboxylate 
(comp. 94). 

ExampjglZ 

To a solution of 21.8 parts of inteimediate (13) in 235 parts of £LH-dimethyl- 
25 fonnamide there were added 21.4 parts of ethyl 4-isotbiocyanato-l-pipaidine- 

carboxylate and. after snning for 20 hours at 50"*C 27.1 parts of mercuryODoxide and a 
few pans of sulfur. Srining was continued for 3 1/2 hours at 75**C. The reaction mixture' 
was filtered over diaionaaceous earth and the filtrate was evaporated The residue w 
partitioned between water and dichloroinediane. The origanic layer was separated dried 
30 filtered and evaporated. The residue was purified by column chronatography (silica gel ; 
CH2a2 / CH3OH 95:5). Hie eluent of die desired fraction was evq)OTated and the 
residue was successively crystallized ftom 2,2'-oxybis-propane and acetonitrile. The 
product was filtered off and dried, yielding 16.62 parts (41.7%) of ethyl 4-[[3-[(2,4- 
dimediyl-5-oxazolyl)mediyl]-3H-iniidazo[4,5-b]pyridin-2-yl]amino]-l- 
35 piperidinecarboxylate (conq). 153). 
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Example 13 

To a solution of 12.97 pans of ethyl 4-hydioxy-l-pipcridinecarboxyiate in 705 pans of 
H>Ii-diinethylfonnainide there were added 3.6 parts of a dispersion of sodium hydride 
in mineral oil (50%) under a nitrogen atmosphere. Hie whole was stined for 1/2 hour at 
5 room temperature and for 1/2 hour at 40"C. After cooling, there were added 1 8.6 parts 
of intermediate 24, keqiing the tempaanue below 20°C. Stining was condnued for 1 8 
hours. The reaction mixture was evaporated and the residue was partitioned between 
warn* and dichloromethane. The organic layer was separated, dried, filtered and 
evaporated. The residue was treated with activated charcoal in methanol. After filtration, 
10 the whole was evaporated and the residue was purified by column chromatogr^hy 

(silica gel ; CM2CI2 / CH3OH 98:2). The eluent of the desired fractions was evaporated, 
yielding 23.5 pans (81.5%) of ethyl 4-[[l-[(2-methyl-5-oxa2olyI)-methyl].lH- 
ben2imidazol-2-ylJoxy]-l-piperidine-carboxylate (comp. 63). 

15 Example 14 

a) The following reaction was carried out under a nitrogen atmosphere. To a mixture of 
8.8 pans of intermediate (25) in 188 parts of £i.N-dimethylfoimamide there were added 
1.92 pans of a dispersim ci sodium hydride in mineral oil (50%) and, after sdrring for 
1 1/2 hour at room temperature, 13.33 parts of l-[(4-methylphenyl)sulfonyl]-4. 

20 piperidinol methanesulfonate(ester). The whole was stirred for 1 8 hours and then 
ev^xnated. The residue was partitioned between water and dichloromethane. The 
organic layer was squrated, dried, filtered and evapcvaied. The residue was purified by 
column chromatography (silica gel : CHiQa/ CH3OH 98:2). The eluent of the desired 
fiacdon was ev^wrated. yielding 12.4 pans (71.4%) of 4-[[l-[(2-methyl<5-oxazolyl)- 

25 methyl]4H-benziinidazol-2-yl]thio]-l-[(4-niethylphenyl)sulfonyl]piperidine 
(interm. 31). 

b) A mixture of 10 pans of intermediate (31) and 149 pans of hydrobromic acid (48%) 
was sdired for 3 hours at reflux temperanire. The reaction mixture was evaporated and 
the residue was taken up in water. The whole was basified with NaOH (aq.) and then 

30 extracted with dichloromethane. The ettract was dried, filtered and evaporated. The 
residue was purified by ccdumn chromatography (silica gel ; CH2CI2 / CH30H(NH3) 
90:10). The eluent of the desired fraction was evaporated and the residue was convened 
into the cyclohexylsulfamate (1:2) salt in 2-propanone. The salt was filtered off and 
dried, yielding 8.85 parts (53.7%) of l-[(2-methyl-5-oxazolyl)methyl]-2-(4-piperidinyl- 

35 thio)-Iii-benzimidazole cyclohexylsulfamate (1:2); mp. 147.8X (comp. 85). 
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Example 15 

a) To a mixture of 4.7 parts of intermediate (23) and 89 parts of tctrahydrofiiran there 
were addod 3.5 ml of a solution of lithium tetrahydroborate in tetrahydrofuran 2M under 
a nitrogen atmosphere. The whole was stined for 10 hours at reflux temperature and fw 
5 24 hours at room tenqieraturB. After cooling on ice, there were added ethyl acetate and 
some water. The wganic Uyo* was separated, dried, filtered and evaporated. Hie residue 
was successively crystallized from 2,2'-oxybispropane and acetonitrile, yielding 0.92 
parts (21.5%) of l.l-dimediylediyl 4-[[l-[[2-(hydroxymetiiyl)-5-oxazolyllmethyl]-lH- 
benamidazol-2-yl]amino]-l-pn)eridinecarboxylate (comp. 141); mp. 132.3'C. 

10 b) A mixture of 8.3 parts of compound (141), 133 parts of 2-propanol sanarated with 
HQ and 13.4 pans of methanol was refluxed for 1 1/2 hour. The reaction mixture was 
evaporated and the residue was crystallized from 2-propanol. The product was filtered 
off and dried, yielding 6. 1 parts (72.0%) of 5-[[2-(4-piperidinylamino)-lH- 
ben2imidazol-l-yl]methyl]-2-oxazolemethanol trihydrochloride hemihydrate; 

15 mp. 279.5''C (comp. 146). 

c) A mixture of 3.4 parts of l-(2-chloroethyl)-4-methoxyben2ene, 5.2 pans of 
compound (146), 3.2 parts of sodium carbonate, a few crystals of potassium iodide and 
160 parts of 4-methyl-2-pentanone was refluxed for 48 hours. The reaction mixture was 
evaporated and the residue was taken up in water. The product was extracted with 

20 dichlomnethane and the extraa was dried, filtered and evaporated. The residue was ' 
crystallized from acetoniaile. yielding 1.24 parts (19.9%) of 5-[[2-[[l-[2-(4-methoxy- ' 
phenyl)ethylJ-4-pipeiidiiiyl]amino>lH-benzimidazol-l-yl]medjyl]-2<)xazD 
monohydrate; mp. 130.7''C (conap. 147). 

25 Example 16 

A mixture of 6 parts oi coRq)ound (2) 10.22 parts of potassium hydroxide and 66.3 
parts of 2-propanol was stirred for 6 hours at reflux temperature and for 1 8 houn at . 
room temperature. The reaction mixnire was evaporated and the residue was co- 
evi^Kxated with water and titen partiticmed between a small amount of water and 
30 dichloro-methane. The organic layer was separated, dried, filtered and evaporated. The 
residue was purified by column chromatography (silica gel ; CH2CI2 / CH30H(NH3) 
85: 15). The eluent of the desired fraction was evaporated and the residue was 
crystallized from acetonitrile in two fractions, yielding 2.21 pans (45.4%) of 1 -[(2- 

methyl-5-oxazolyl)-methyl]-M-(4.piperidinyl)-lIi-benzimidazol-2-amine; mp. 227.2*'C 
35 (comp. 3). 
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Example 17 

A mixture of 3. 1 parts of compound (3) 1 part of polyoxymethylene, 2 pans of a 
solution of thiophene in methanol 4% and 1 19 pans of methanol was hydrogenated at 
normal pressure and room temperature in the presence of 2 pans of pladnum-on- 
5 charcoal catalyst 5%. After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The residue was purified by 
column chromatography (sifica gel ; CH2CI2 / CHsOHCNHs) 95:5). The eluent of the 
desired fraction was evaporated and the residue was crystallized from acetonitrile. The 
product was filtered off and dried, yielding 0.82 pans (24,5%) of l-[(2-methyl-5- 
10 oxazolyl)methyl]-M-(l-methyl-4-piperidinyl).lH-ben2imidazol-2-amine hemihydrate; 
rap. 78.2*'C (comp. 9). 

Example 18 

A mixture of 2.6 parts of 6-(2-chloroethyl)-7-mcthyl-5Ii-thiazolo[3,2-a]pyrimidin-5-one 
15 monohydrochloride, 3.1 pans of compound (5), 2. 1 parts of sodium carbonate and 160 
parts of 4-methyl-2-pentanone was rcfiuxed for 18 hours. The reaction mixnire was 
evaporated and the residue was taken up in water. The product was extracted with 
dichloromethane and the extract was dried, filtered and evirated. The residue was 
purified by column chromatography (silica gel ; CH2a2 / C3i30H(NH3) 95:5). The 
20 eluent of the desired fraction was evaporated and the residue was crystallized from 
acetonitrile. The product was filtered off and dried, yielding 1.34 parts (26.7%) of 
7-methyl-6-[2-[4.[[l-[(2-tnethyl-5-oxazolyl)mcthyl]-lH-benziniidazol-2-yl]methyI]-l- 
piperidinyl]ethyl]-5H-thiazolo[3,2-a]pyrimidin.5-one; mp. 173.8*»C (comp. 14). 

25 Exampte 19 

a) To a stirred mixture of 1 1.0 pans of compound (5), 6.0 pans of triethylamine and 
122 pans of £LH-diaiethylfonnamide diere was added dropwise a solution of 3.6 parts 
of chloroacetonitiile in 19 parts of £ili-diinetiiylfonnamide. Stirring at room 
tenq>erature was continued for 36 hours. The reaction nuxoire was poured into a 

30 sanirated NaQ solution and the whole was extracted widi a mixture of etiiyl acetate and 
4-methyl-2-pentanone (1:1). The organic layer was separated, washed widi water, 
dried, filtered and evaporated. The residue was convened into the (E)-2-butene-dioate 
(2:3) salt in 2-propanol, yielding 13.75 pans (72.9%) of 4-{[l-[(2-metijyl-5-oxa2olyl)- 
methyl]-lH-benzimidazol-2-yl]metiiyl]-l-piperidineacetonitrile (E)-2-butenedioate 

35 (2:3); mp. 189,6»C (comp. 18). 

b) A mixnire of 10 parts of conqxnmd (18) and 237 parts of meduutol saturated with 
ammonia was hydrogenated at normal pressure and room temperanire in the presence of 
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3 pans of Raney nickel After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated, yielding 9.6 parts (90.5%) of 
4-[[l-[(2-tnethyl-5-oxa2olyl)niethyll-lH-benziinidazol-2-yI] 
ethananune (comp. 19). 

5 c) A mixture of LI parts of 2-chloropyrimidine, 3.2 parts of compound (19), 1.7 pans 
of sodium hydrogen cart)onate and 1 19 parts of ethanol was stirred for 20 hours at 
reflux temperature. Aftrar cooling, the reacnon was filtered over diatomaceous earth. The 
filtrate was evaporated and the residue was punfied by colunm chromato-graphy (silica 
gel ; CH2CI2 / CH30H(NH3) 98:2 96:4). The eluent of the desired fraction was 

10 evaporated and the residue was convened into the ethanedioate ( 1 :2) salt in ethanoL The 
salt was reciystallized from ethanol, yielding 2.7 pans (49. 1 %) of N-[2-[4-[[ 1 -[(2- 
methyl-5K)xa2olyl)methyll-lH-benziniidazol-2-yIlmethyl]-l-pip^ 
pyrimidinamine edianedioate (1:2); mp. 173.7T (comp. 20). 

IS E?taJTTplg2Q 

A mixture of 2.2 parts of 2-ethenylpyTidine, 3. 1 parts of compound (3) and 8 1 pans of 

1- butanol was stirred for 44 hours at reflux temperature. After cooling, the reaction 
mixture was evaporated. The residue was purified by column chromatography (silica g^I 
; CH2CI2 / CH30H(NH3) 97:3). The eluent of the desired fraction was evaporated and 

20 - the residue was converted into the (E)-2-butenedioaie ( 1 : 1) salt in ethanol. The salt was 
successively recrystalli2sed from a mixture of 4-methyl-2*pentanone and ethanol and " 
from2-propanol, yielding 1.1 parts (20-6%) of l-[(2-methyl-5-oxazolyl)methyl]-H-[l- 
[2<2-pyridinyl)cthyl]-4-piperidinyl]-lH-bcnzimidazol-2-a^ (E)-2-butaiedioate 
(1:1); mp. 184.6X (comp. 21). 

25 

Example 2^ 

a) A mixture of 6,2 parts of compound (3) and 1 19 parts of methanol was stirred for 15 
min while oxirane was bubbled through. Stining was continued for 3 hours during 
which period oxirane was bubbled through for another 15 min. The reacnon mixture 
30 was evaporated and the residue was purified by column chromatography (silica gel ; f 
CH2CI2 / CH30H(NH3) 95:5). The eluent of the desired fraction was evaporated and 
the residue was converted into the (E)-2-butenedioate (1:2) salt in 2-propanol. The salt 
was successively recrystallized frtxn a HMxture of 2-pn)panol and ethanol and fro^ 

2- pn)panol, yielding 4.06 parts (31.3%) of 4-[[l-[(2-methyl-5-oxazolyl)methyI]-lH- 
35 bcnzimida2ol-2-yl]amino]-l-piperidineethanol (E)-2-butenedioate(l:2) 2-propanolate 

(1:1); mp. 20L2T (comp. 36). 
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b) To a stirred mixture of 3.6 parts of compound (36), 1.2 pans of 2-[di(2-hydroxy- 
ethyl)amino]ethanol and 106.4 parts of dichloromethane there was added dropwise a 
solution of 1.3 parts of methancsulfonyl chloride in 26.6 pans of dichloromethane under 
a nitrogen atmosphere. Stiiiing at room tempcranirc was continued for 18 hours. The 

5 reaction mixture was washed with water (2x). dried, filtered and evaporated, yielding 
3.6 pans (100%) of 2-[4-[[l-[(2-methyl-5-oxa2olyl)inethyl]-lH-ben2imidazol-2- 
yl]amino]-l-piperidinyl]ethyl methanesulfonate (ester) (intenn. 32). 

c) A mixture of 1.1 parts of l-mediyHH-imida2ole-2-thiol, 3.5 pans of intermediate 
(32), 1.4 parts of potassium carbonate and 119 parts of 2-propanone was stirred for 12 

10 hours at reflux temperature. The reaction mixture was evaporated and the residue was 
partitioned between water and dichloromethane. The organic layer was separated, dried, 
filtered and evaporated. The residue was purified by column chromatography (silica gel ; 
CH2CI2 / CH3OH 95:5). The eluem of the desired fraction was evaporated and the 
residue was convened into the etiianedioate (1:3) salt in ethanoL The salt was 

15 recxystallizcd from ethanol, yielding 1.0 pan (17.1%) of iJ-[l-[2-((l -methyl- Ifl- 
imidazol-2-yl)duo]ethyI]-4-piperidinyl]-l-[(2-niethyl-5-oxa2olyl)methyl).lH- 
benamida2ol.2-amine ethanedioate (1:3) hemihydrate; mp. 195.2*C (comp. 68). 

Example 22 

20 A mixnire of 0.7 parts of isocyanatomethane. 3.5 pans of compound (30) and 134 parts 
of tetrahydrofuran was stirred for 18 hours at room temperature. The reaction mixture 
was evaporated and the residue was purified by column chromatography (silica gel : 
CH2CI2 / CH30H(NH3) 95:5). The eluem of the desired fraction was evaporated and 
the residue was crystallized fiom aceionitrile. The product was filtered off and dried, 

25 yielding 2.8 parts (68.0%) of Ii.methyl-Ii'-[2-[4-[[l-[(2-mctiiyl-5-oxazolyI)mcthyl]- 
lH-benzimida2ol.2-yl]anunol-l-piperidinyIlethyl]urea; mp. 203.4'C (comp. 31). 

Example 23 

To a stined mixture of 2. 1 parts of 3-amino-2-pyrazinecarboxyIic acid, 18 pans of 
30 2-chloro-l-methylpyridinium iodide and 266 pans of dichloromethane there were added 
1.5 pans of £LN-diethyledianamine and, after 15 min, 4.6 parts of compound (30). 
Stirring at room temperature was continued for 1 hour. The reaction mixture was 
washed with water, dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CH2a2 /CH30H(NH3) 95:5). The eluem of the desired 
35 firaction was evaporated and the residue was crystallized from acetonitrile. The product 
was filtered off and dried, yielding 1.79 pans (24.2%) of 3-amino-Ii-I2-[4-[[l.[(2- 
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methyI-5-oxazoIyl)m«byl>lH-brazimida2ol-2-yl]aniino]-l-piperidm 
pyrazinecarboxaniide monohydrate; mp. 134.2*'C (comp. 42). 

Example 24 

5 A mixture of 2.3 parts of l-ineihyI-lH-indol-2-carbonyl chloride, 3.5 parts of 
compound (30). 3 parts of liLN-dietfiylethanamine and 298 parts of irichloromethane 
was stirred for 18 hours at room temperature. The reacdon mixture was washed with 
water, dried, filtered and evaporated. The residue was purified by column chromato- 
graphy (silica gel ; CH2CI2 / CH30H(NH3) 95:5). The elucnt of the desired fraction 
10 was evaporated and the residue was crystallized from 2,2'-oxybispropane. The product 
was filtered off and dried, yielding 0.61 pan (1 1.9%) of l-methyl-H-[2-[4-[[l-[(2- 
methyl-5-oxazolyl)methyl]-lH-benzimidazol-2-yl]amino]-l-piperidinyl]ethyl]-lH. 
indole-2-caTboxamide; mp. 104.0°C (comp. 65). 

15 Example 25 

To a stirred and heated (60''C) mixture of 1.6 parts of 2H-3,l-ben2oxazine-2,4(lH)- 
dione and 37.6 parts of £LIi-<iimethylfonDamide diere was added dropwise a solution 
of 3.5 parts of compound (30) in 28.2 parts of iLN-dimethylformamide. Stirring was 
continued for 4 hours at 60°C and for 18 hours at room tempoanire. The reaction 

20 mixture was poured into water and die product was extracted widi a mixture of 

4-metfiyl-2-pcntanone and ediyl acetate (1:1) (3x). The combined extracts were washed 
witii NaCl (aq.). dried, filtoed and evaporated. The residue was purified by column 
chromatography (siUca gel ; C3i2Cl2 / C3i30H(NH3) 95:5). The eluent of die desired 
fraction was evaporated and the residue was converted into the (E)-2-buienedioate (1:2) 

25 salt in ethanol, yielding 4.4 pans (62.3%) of 2-amino-H-[2-[4-[[ 1 -[(2-methyl-5- 
oxazolyDmetiiyl]- lH-benzimidazol-2-yl]amino]- l-piperidinyl]ediyl]benzamide 
(E)-2-butenedioate (1:2); mp. 219.6''C (comp. 57). 

Example 26 

30 a) To a stirred and cooled (-lO'C) mixture of 18 pans of carbondisulfide, 6.2 parts of 
U, H*meti)anetetraylbis[cyclohexanamine] and 134 parts of tctrahydrofuran there was 
added a solution of 10.5 parts of compound (30) in some tctrahydrofuran under a 
nitrogen atmosphere. Hie whole was allowed to reach room temperature and was stirred 
for 1 more hour. The reaction mixture was evaporated, yielding 12 parts (100%) of H- 

35 [I-(2-isothiocyanatocdiyl)^piperidinyl]-l-[(2-tnetiiyl-5-oxa2olyl)metiiyl]-lH. 
benzimidazol-2-amine (interm. 33). 
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b) A mixture of 3.3 parts of 3t4-p)Tidinediaxnine, 12 parts of intermediate (33) and 134 
parts of tetrahydrofuran was refluxed for 18 hours. Die reaction mixture was used as 
such for fimher synthesis. Theoredcal yield: 15.2 parts (100%) of £i-(4-amino-3- 
pyridnyl)-H-[2-[4-[(14(2-niethyl-5K)xazolyl)methyl]-lH-benzimid^ 

5 piperidinyljethylldiiourea (intenn. 34). 

c) A mixture of 15 parts of intermediate (34), 10.7 pans of mcicury(IDoxidc. a few 
parts of sulfur and 134 parts of tetrahydrofuran was refluxed for 3 hours. The reacdon 
mixture was filtered while hot over diatomaceous earth and the filtrate was evaporated. 
The residue was purified by column chromatography (silica gel ; CH2a2 / CH3OH 

10 (NH3) 90: 10). The eluent of the desired fraction was evaporated and the residue was 
crystallized from 2,2'-oxybispropane. The product was filtered off and dried, yielding 
0.54 parts (3,74%) of H-[2-I44[l-[(2-incthyl.5-oxazolyl)methyll-lH-benzimidazol-2- 
yl]amino]-l-pipcridinyI]ethyl]-lH-iniidazo[4,5<]pyridin-2-axiiine hemihydrate; 
mp. 181.8''C(comp.83). 

15 

E?tamplc 27 ' 

To a stilted and cooled (-70®C) mixture of 16.5 parts of borontribromide in 66.5 pans of 
dichloromethane there was added dropwise a solution of 6. 1 parts of compound ( 13} in 
133 parts of dichlwomethane. After stirring for 2 hours at room temperature, the 

20 reaction mbcture was poured into NaHCOa (aq.). The whole was evaporated and die 
residue was taken up in a mixture of methanol and dichloromethane (10:90). The 
mixture was filtered over diatomaceous earth and die filtrate was evaporated. The 
residue was purified by twice by colunm chromatography (silica gel ; CIH2Q2 / 
CH30H(NH3) 90:10) (silica gel ; CH2a2 / CH30H(NH3) 95:5). The eluent of die 

25 desired fiaction was evaporated and the residue was crystaUized from acetonitrile. The 
product was filtered off and dried, yielding 4.2 parts (73.3%) of 4-[2-[4-[[l-[(2-methyl- 
5K>xazolyl)n)ethyl]-lii-benziixuda2ol-2-yl]amino]-l-piperidinyl]ethyl]p hemi- 
hydrate; mp. 2118X (comp. 47). 

30 Example 28 

A mixnire of 5.8 parts of compound (163) and 149 parts of hydrobromic acid (48%) 
was stirred for 1 hour at reflux tenq)erature. After cooling, the reaction mixture was 
filtered and the filtrate was evaporated. The residue was co-evaporated widi methyl- 
benzene and then trinirated in 2-propanone, yielding 4.8 parts (53.2%) of 4-[2-[4-[[l- 
35 [(2,5-dimethyl-4-oxazolyl)mediyl]- lH-benzimida2ol-2-yl]amino]- 1 -pipcridiny 1]- 
ediyljphenol trihydrobromide sesquihydrate; mp. >280.0^C (decomp.) (comp. 165). 



wo 92/01687 



PCT/EP91/01291 



38 

A mixture of 5.3 pans of compound (70), 1 pait of a solution of ihiophene in methanol 
4%, 2 pans of calcium oxide and 1 19 pans of methanol was hydrogenated for 18 houis' 
at noraial pressure and nx>m temperature in the presence of 2 pans of palladium-on- 
5 charcoal catalyst 10%. After the calculated amount of hydrogen was taken up. the 
catalyst was filtered off and the filtrate was evaporated. The residue was purified by 
column chromatography (silica gel ; CH2CI2 / CH30H(NH3) 95:5). The cluent of the 
desired ftaction was evirated and the residue was converted into the cyclohexyl- 
sulfamate (1;2) salt in 2-propanone. The salt was filtered off and dried, yielding 5.0 
10 pans (63.3%) of l-[(2-mediyI-5-oxazolyl)methyl]-li-[l-[2-(2-pyridinylamino)ethyl]-4^ 
piperidinyI]-lH-benzimidazol-2-ainine cyclohexylsulfamate (1:2); mp. 212.3*0 
(comp. 71). 

Example 30 

15 To 5.4 parts of compound (89) there was added a solution of 0.52 pans of sodium 
hydroxide in 100 pans of water. After stirring for 3 hours at 40*'C, there were added 
1.27 pans of HQ (cone). The whole was extracted witii trichloromethane. The organic 
layer was discaned and the aqueous layer was evaporated. The residue was taken up in 
trichloromethane and diis solution was dried, filtered and evirated. The residue was 

20 convened into the cydo-hexylsulfamate (1:2) salt in 2-propanol. The produa was 
fUtered off and dried, yielding 0.92 pans (9.5%) of 4-[[l-[(2-methyl-5-oxazolyI)- 
methyI]-lH-bcn2inridazoI-2-yl]-amino]-l-pipcridinepropanoicacid cyclohexylsulfamate 
(l:2);mp.l82.5'C(comp.91). . 

25 Example 31 

To a mixture of 2.5 parts of compound (9) and 70.5 parts of H.H-dimethyl-fonnamide 
under a nitrogen atmosphere diere were added 0.384 parts of a dispersion of sodium 
hydride in mineral oil (50%) and, aha stirring for 1/2 hour at room temperature and for 
1/2 hour at 40*C, 1.14 pans of iodomethane. Stirring was continued for 1 8 hours at 

30 room temperature. There was added some etiianol and the whole was evirated. The 
residue was panitioned between water and dichlwcwiediane. The organic layer was 
separated, dried, fUttred and evaporated. The residue was purified by column 
chnanatography (silica gel ; CH2P2 1 CH30H(NH3) 90: 10). The eluent of the desired 
fraedm was evaporaied and the residue was convened into the ethanedioate (1:2) salt in 

35 2-propanol. The product was filtered off and dried, yielding 0.92 parts (23.0%) of li- 

methyl-l-[(2-nxthyl-5K)xazolyl)n«thyl]-li.(l.methyl4-piperidinyl)-lH.benainida^ 
2-amine edianedioate(l:2); n^. 149.7''C(comp. 54). 
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a) To a solution of 3.3 pans of compound (85) in 133 parts of dichloromcthanc there 
were addod 2.18 parts of bis(l,l-dimcthylethoxy)fonnic anhydride. After stiiring for 2 
hours at room temperature, the reaction mixture was diluted with water. The organic 
5 layer was separated, dried, filtered and evaporated The residue was purified by column 
chromatography (silica gel ; CH2CI2 / CH3OH 90: 10). The elucni of the desired 
fraction was evaporated, yielding 3.4 parts (79.3%) of 1,1-dimethylethyl 4.[[l-[(2- 
methyl-S*oxazolyl)methyI]- lii-ben2imidazol-2-yl]thio]- 1-piperidinecarboxylate 
(comp. 86). 

10 b) To a cooled (ice/salt bath) solution of 3.4 parts of compound (86) in 133 parts of 
dichloromethane there were added L38 parts of 3-chlorobenzenecarboperoxoic acid. 
The whole was stirred for 1 1/2 hour while cooling and was then allowed to reach room 
temperature. The reaction nuxtuxe was washed with NaHCOa (^*) and water and was 
then dried, filtered and evaporated, yielding 4.1 parts (100%) of 1,1-dixnethylethyl 

15 44[l-[(2-methyl-5-oxa2olyl)methyl]-lH-ben2inmdazol-2-yl]sulfinyl]-^ 
carboxylate (comp. 87). 

E?Hmplc 33 

a) A mixmre of 14.2 parts of compound (3), 2 parts of a solution of thiophene in 
20 methanol 4%, 5 pans of polyoxymethylene and 198 parts of methanol was 

hydrogenated at normal pressure and 50T in the presence of 2 parts of palladium-on* 
charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the 
catalyst was. filtered off and the filtrate was evaporated. The residue was partitioned 
between dichloromethane and NH4OH (dil.). The organic layer was separated, dried* 

25 filtered and evaporated. The residue was purified by column chromatography (silica gel : 
CH2CI2 / CH30H(NH3) 95:5). The eluent of the desired fraction was evaporated and 
the residue was converted into the tiihydrochloiide salt in a mixture of 2-propanone and 
etiianol by addition of 2-propanol saturated with HO. The salt was filtered off and 
dried, yielding 12.3 parts (56.8%) of l-[(2-niethyl-5-oxa2olyl)methyl]-li-(l-methyl-4- 

30 piperidinyl)-lH-benzimidazol-2-amine trihydrochloride dihydrate; mp. 177.1^C(comp. 
24). 

b) 3 Parts of compound (9) and 3 parts of [R-(R*, R'^)]-2,3-dihydroxy-l,4-butanedioic 
acid were separately boiled in 1 19 parts and 23.7 parts of acetonitrile, respeaively. The 
two mixtures were combined and the whole was left to crystallize. The product was 

35 filtered off and dried, yielding 4.53 parts (77.5%) of (+)-l-[(2-methyl-5-oxazolyl)- 
nKthyll-Ii-(l-methyl-4-piperidinyl)-lH-benzimida2ol-2-amine [R-(R*, R*)l-2,3- 
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dihydroxybutancdioatc (1:2) hcmihydratc; mp. ISS.Q^'C; [a]^ = +14.76® (cone. = 1% 
in methanol) (comp. 26). 

c) To a snired and refluxing mixtuie of 3 pans of compound (9), 39.5 pans of ethanol 
and 79 pans of 2-propanonc there were added ponionwise 4.5 pans of cyclohexyl 
5 sulfamic acid. Stining was continued and the whole was left to crystallize upon cooling. 
The product was filtered off and recrystallized from 2-propanol, yielding 3. 1 pans 
(49.7%) of l-[(2-methyI-5-oxa2olyl)methyl]-Ii-(l-methyl-4-piperidinyl)- Ifr 
ben2dmida2ol-2-amine cyclohexylsulfamate (1:2) hemihydrate; mp. 199.5**C 
(comp. 33). 

10 d) To a heated (40*^0 solution of 5.04 parts of 2-hydioxy- 1 ,2,3-propanetricarboxylic 
acid in 39 pans of 2-propanol there was added a solution of 2.6 parts of compound (9) 
in 156 pans of 2-pn)panol. The precipitate was filtered off, dried in vacuo at room 
temperature and stirred in 156 parts of 2-propanoL Subsequendy, the solid was taken up 
in 1 56 pans of 2-propanol and a solution of 1 pan of 2-hydroxy- 1,23-propane- 

15 tricarboxylic add in 2-propanoI was added. The salt was filtered off and stined in 156 
pans of 2-piDpanol, yielding 2.95 pans (49.2%) of l-[(2-methyl-5-oxazolyl)-methyl]- 
HKl-inethyl-4-piperidinyl)-lH*benziinida2Sol-2-amine hemihydrate 2-propanolate (2:1) 
2-hydroxy-l,2,3-propanciricarboxylate (1:2); mp. 85.2X (comp. 51). 
e) 0.294Partsofconq>ound(9)wereciystallizedfn)mamixnireof are^ 

20 water (9:1). The product was filtered off and dried, yielding 0. 193 parts (56.2%) of 
l-[(2-metfiyl-5-oxazolyl)methyll-M-(l-mcthyl-4-pipcridinyl)4H-benzto 
trihydrate; mp. 94.5''C (comp. 84). 

Example 34 

25 To a solution of 13 parts of compound (1) in 266 parts of dichloromethane there were 
added dropwise 5.45 parts of ethyl chloroformate and 5.7 parts of ii,Ii-diethyl- 
cthanamine. The whole was stirred and refluxed for 17 hours. The reaction mixture was 
washed with water, dried, filtered and evaporated. The residue was purified by column 
chromatography (silica gel ; CH2CI2 / CH^OH 90:10). The eluent of die desired 

30 fraction was evaporated, yielding 1 1 pans (89.9%) of ediyl 4-[[ l-[(2-mediyl-5- 
oxazolyl)methyl]-lH-benzimidazol-2-yl]metiiyl]-l-piperidinecarboxylate (comp. 4), 

Example 3g 

A mixture of 17 parts of methyl (cis+trans)-4-amino-3-mediyM-piperidinecarboxylate, 
35 25 parts of intennediate 24 and 7 parts of copper was stined for 6 hours at 150^C^. After 
cooling, the reaction mixnire was taken up in dichloromethane and the whole was 



wo 92/01687 



PCr/EP91/01291 



^1 

filtered over diatoinaceous earth. The filtrate was washed with NaOH (dll.) and water, 
dried, filtered and evaporated. The residue was purified by column chromatography 
(siUca geL ; CH2CI2 / CHsOHCNHa) 98:2). The eluent of the desired fraction was 
evaporated, yielding 15.6 pans (40.7%) of (+)-methyl (cis+trans)-3-methyl-4-[[l.((2- 
5 mcthyl-5K>xazolyl)methyl]-lH-ben2ainidazol-2-yl]amino]- l-pipcridinecartx>xylate 
(comp. 143) 

All compounds listed in Tables 1-6 were prepared following mediods of preparation 
described in examples 13-35, as is indicated in the column Ex. No. 

10 

Table 1 




Co. 
No. 


Ex. 
No. 


B 


L 


Physical data 


1 


10 


CH2 


C6H5-CH2- 


mp. 108.6°C 


2 


9 


NH 


C2H5OCO- 




3 


16 


NH 


H 


mp. 227.2*C 


4 


34 


CH2 


C2H5OCO- 




5 


16 


CH2 




mp.230*C/3/2* 


6 


18 


CH2 


" YNch:>i — 
0 


mp. 172.9'C 


7 


18 


NH 


S N xCHs 

TNcHj)j- 


mp. 193.5X/1/2H20 


8 


18 


NH 


0 


mp. 203.2T 


9 


17 


NH 


CH3 


mp. 78.2«'C/1/2H20 
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V2 



Co. 
No. 


Ex. 
No. 


B 


L 


Physical data 


10 

11 

12 

13 
14 

IS 
16 

17 
18 
19 
20 

21 
22 

23 
24 


- 18 

0 

18 

18 

18 
18 

17 
18 

18 
19a 
19b 
19c 

20 
18 

19a 
33a 


NH 

NH 

CH2 

NH 
CH2 

.CH2 
CH2 

CH2 
CH2 
CH2 
CH2 

NH 
NH 

NH 
NH 


0 

4-CH30-C6H4-(CH2)2- 
0 

CH3 

CH3 

4-CH3aC6H4-(CH2)2- 
NC-CH2- 

H2N.(CH2)2- 
,NH-<CH2)2- 

(Jp(CH.).- 
0 

NC-CH2- 
CH3 


mp. 199.6°C/1/2H20 
mp. 133.0"'C/C2H5OH/* 
mp. 176.1''C 

mp.l34.3«'C/l/2H20 
mp. 173.8»C 

mp. 196.1*'C/2* 
rap. 182.1T 

mp. 144.2°C/3/2* 
mp. 189.6°C/3/2* 

mp. 173.7''C/2(COOH)2 

mp. 196.9''C/3/2* H2O 
mp. 191.0'C 

mp. 177.1«»C/3Ha2H20 
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Co. 
No. 


Ex. 
No. 


B 


L 


Physical data 


25 


18 


NH 


?> 

U 

H5C2-N^N-(CHj)2- 
N=N 


mp. 131.8''C/1/2H202* 


26 


33b 


NH 


CH3 


mp. 155.9°C/1/2H20 2** 
Wdi%CH30H = *14.76'' 


27 


18 


NH 


0 

H 


mp. 142.7T 


28 


i O 


NH 


Crfis-CH=CH-CHo- 




29 


18 


NH 


CH3-<^^>-CH2- 


mn 90^ 7®P / ^* 
nip. ^UJ. 9 \^ i 


30 


19b 


NH 


H2N-(CH2)2- 


- 


31 


22 


NH 


CH3-NH-CO-NH-(CH2)2- 


mp. 203.4*^0 


32 


1 O 

18 


VTTT 
NH 


v^fi3/2'*** *^"^^v'~"2'2 


mp. /o.D L« / i/Zri2U 


33 


33c 


NH 


CH3 


mp. 199.5''C/2*** I/2H2O 


34 


18 


NH 




mp. 188.8''C/H20 3/2* 


35 


21a 


NH 


Crfi<0-CH')-CH(OH)-CH'>- 


rrm 1 T"? ft'f 


36 


21a 


NH 


HO-(CH2)2- 


mD. 201.2T/2* 
CH3CH(OH)CH3 


37 


19c 


NH 




mp. 167.4X/2* 


38 


18 


NH 


CH3-CH2-0-(CH2)2- 


mp. 186.0"'C/2(COOH)2 


39 


18 


NH 


CHj 


mp.206.3»C/5/2* 


40 


17 


NH 


CH3O 

CHjO-^^CHj— 

CH3O 


mp, 112.8«»C/H20 
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Co. 
No. 



Ex. 
No. 



B 



Physical data 



41 1.17 

42 I 23 

43 19c 

44 18 

45 I 23 

46 I 17 

47 I 27 

48 I 18 

49 I 22 

50 18 



51 33d 



52 18 



53 18 



54 31 



NH 

NH 

NH 

NH 
NH 



NH 



NH 



NH 



N(CH3) 



cCgHu- 
NH2 



C— NH-(CH2)2- 
N NH-(CH2)2- 



^^^C-NH-(CH2)2- 
CH3 

NH I CH3-CH2- 
NH I 4-HO.C6H4-(CH2)2- 
NH I C3l3-CO.(CH2)3- 
NH I CH3.NH-CS-NH-(CH2)2- 
NH 



H3.. ^(0^2- 



mp. 108.2''C/H2O 
mp. 134.2''C/H20 

mp. IS^l'C 
mp.212.8»C/l/2H202* 

mp.209.3''C/2(COOH)2 

mp. 105.9''C/l/2H2O 
mp.212.8'C/l/2H20 
mp.91.5°C/l/2H20 
mp. 180.8*'C/H2O2*** 
mp. 188.3*»C 



.CH3 



0 
CH3 



(CH2)3- 



O 

Q 



CH3 



mp. 85.2°C/1/2H20 2**** 
l/2CH3CH(OH)CH3 
mp. 204.4"C 



mp. 169.5X/H20 



TXCH2)2- 



CH3 



mp. 149.7''C/2(COOH)2 
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Co. 

No. 



55 

56 
57 

58 
59 



60 
61 

62 

63 
64 
65 

66 

67 



Ex. 

No. 



B 



18 

18 
25 

18 
18 



23 



18 



18 



13 
16 
24 

17 
14b 



NH 

NH 
NH 

NH 
NH 



NH 
NH 

NH 

O 
O 

NH 
0 

NH 



0 

4.F.C6H4-0-(CH2)3- 
NH2 



CH, 




C-NH-(CH2)2- 

9 

*N-(CH2)2- 



CH3 



C—O—iCHik — 

CH,-NH N CHj 

CH3-CH2-O-CO. 
H 

CH, 

"JpC-NH-(CH:)2- 



CH3 
H 




Physical data 



mp. 177.1T/ 

mp.91.3''C/H20 
mp.219.6''C/2* 

mp, 180. rC 
mp. 130.8«C 



mp. 186.5«*C/2(COOH)2 
mp.205.4«'C/H2O 

mp.208.8''C/2* 



mp. 160.9°C/3/2(COOH)2 
mp. 104.0*'C 

mp. 166.3**C/2* 
mp.279.6''C/3HBr 
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V4 



Co 


Ex. 


B 


L 


Physical HaTfl 


No. 


No. 








68 


21c 


NH 


CH3 
N 

^^S-(CH2)2- 


inp.l95.2'C/l/2H20 








3(COOH)2 










mo 173 I'C / 3HBr ilTHtO 


70 


18 


NH 


N NH-(CH2)2- 




71 


29 


NH 


NH-{CH2)2- 


mp.212.3*C/2*** 


72 


18 


NH 


CH3-C-/^^C-(CIl2)3- 


mp. 107.rC/H2O 


73 


18 


NH 


HN^N 

n/ \)_nH-(C^i)2- 
\=N 


mp.230.0°C/H2O5/2* 










74 


I9c 


NH 


N-N 

H2N4/g^>-NH-(CH2)2- 


mp. 142.0*'C/l/2H2O 


75 


19c 


NH 


/— N 

^5>-NH-<CH2)2- 


mp. 195.0»C/2*** 


76 


19c 


NH 

All 


N-N 

CH3—C4 3— NH-(CH2)2- 


nq).90.3'*C/l/2H2O 


77 


23 


NH 


.9 


mp. 181.2'C 


78 


18 


NH 


0 

(ai3)2CH- 


mp.82.5'*C/l/2H20 


79 


19c 


NH 


n 

H 


mp. 177.5*C/3/2*H20 










80 


19c 


NH 


N-N 

a-^^^jKNH-(CHi)2- 




81 


29 


NH 


N-N 


mp. 84.5'C 
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Co. 

No. 


Ex. 

No. 


B 


L 


Physical data 


82 


-18 


NH 


0 

An_(CHj),- 
H 


mp. 199.7*'C/3/2« 


83 


26 


NH 


H 


mp. 181.8''C/1/2H20 


84 


33e 


NH 


CH3 


mp.94.5X/3H2O 


85 


14 


S 


H 


2*** 


86 


32a 


S 


(CH3)3CH.O.CO- 




87 


32b 


S(0) 


(CH3)3CH.O.CO- 




88 


15b 


S(0) 


H 


mp. 172.4'C/3.2* 


89 


18 


NH 


CH3-CH2-0-CO-(CH2)2- 


mp. 173.6°C/2* 


90 


10 


NH 


CH3 


mp. 133.1 'C 


91 


30 


NH 


HOCO-(CH2)2- 


mp. 182.5X7 2*** 


92 


17 


S 


CH3 


mp. 184.2"C/2* 


93 


17 


S 


CH3 


mp.88.7*C/ 



• : (E)-2-butenediaete : (+)-tR-<R*. R*)]-2J-<lihydioxybutanedioaie 

••• : cydohexylsulfanute •••• : 2-hydioxy-l A3-piopaneBicarboxylaie 

Table 2 




Co. 
No. 


Ex. 
No. 


-a1=a2.a3=a4. 


L 


Physical data 


94. 


11 


•N«CH-CH=CH- 


CH3-CH2-O-CO- 




95 


16 


-N=CH-CH=CH- 


H 


mp. 122.5X/1/2H20 


96 


17 


-N=CH-CH=CH- 


CH3 


mp. 141.6'C 
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Co. 
No. 


Ex. 
No. 


-A1«a2-a3=a4. 


L 


Physical data 


97 


IS 


-N=CH-CH=CH- 


4-F-C6H4-0-(CH2)3- 


mp. 104.0°C/H2O 


98 


18 


-N=CH-CH=CH- 


CH2=CH-CH2- 


mp.92.4T/l/2H20 




18 


-N=Cn-CH«CH- 


4-L^3U-C5H4-(CH2)2- 


mp. 134.2'C 


100 


18 


-N=CH-CH=CH- 




mp. 177.1T 


101 


20 


-N=CH-CH=CH- 




mp. 110.3''C/3/2H2O 


102 


11 


-CH=CH-N=CH- 


CH3-CH2-O-CO- 


■'"•I 

mp. 123.8*'C/3H20 


103 


14b 


-CH=CH-N=CH- 


H 


mp.204.6°C 


104 


11 


-N=CH-N-CH- 


CH3-CH2-O-CO- 


mp. 187.7»C 


105 


17 


-CH=CH-N=CH- 


CH3 


mp. 174.6''C/H20 


106 


18 


-CH=CH-N=CH- 


4-CH30-C6H4-(CH2)2- 


mp. 191.5"C 


107 


18 


-N=CH.CH-CH. 


^S'^(CH2}2- 


mp.88.9*C 


108 


17a 








109 


19b 








110 


23 


-N=CH.CH=CH- 


CH3 

\Li/ 


mp.84.5°C/l/2H20 


111 


11 


-CH=N-CH=CH- 


CH3-CH2-O-CO- 


166.7''C/H'iO 


112 


23 


-N»CH-CH*CH- 


0 


mp.l73.1"C 


113 


19c 


-N=CH-CH=CH- 


u 

^N'^NH-CCH,),— 
H 


mp.l80.0'»C/5/2* 










114 


14b 


-N«CH-N«CH- 


H 




115 


17 


-N=CH-N=CH- 


CH3 


mp. 148. rc 
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45 



Co. 


Ex. 


-A1-a2-a3=a4. 


L 


Physical data 


No. 


No. 








116 


-18 


.N=CH.N«CH. 


4.CH30-C6H4-(CH2)2- 


mp. 199.8''C 


117 


23 


-N=CH-CH=CH- 


N NHj 

N ^C-NH-(CH2)2- 


mp. lOS-S^C 


118 


19c 


-N=CH-CH=CH- 


>— N 

// \)_NH-(CH2).- 
\=N 


mp. 189.2T 


119 


14b 


-CH=N.CH=CH- 


H 


- 


120 


17 


-CH=N-CH=CH- 


CH3 


mp.202.2*C/ 
l/2CH3CH(OH)CH3 

3/2* 


121 


21a 


-N=CH-CH=CH- 


C6H50-CH2-CH(OH)-CH2- 


mp. 146.9X 


122 


18 


-N=CH-CH«CH- 


CH3-NH N CH3 

CH3 'i 


mp.201.4'»C/5/2* 


123 


18 


-N=CH-CH»CH. 


CH3 

rtT n^(CH2)2- 
CHj Q 


mp.91.8X/3/2H20 


124 


28 


.N«=CH-CH*CH- 


4.H0^6H4-(CH2)2- 


mp. 179.2''C / I/2H2O 


125 


18 


-N=CH-CH=CH- 


rV/"' 

0 


mp. 123.3''C/2H20 


126 


18 


-N=CH.CH=CH- 


N-N 

a-^^J^NH-(CHj)2- 


mp. 214.6''C 


127 


18 


-CHoN-CHsCH- 


4.CM30-C5H4.(CH2)2- 


mp.201.9»C/3/2* 


128 


25 


-N=CH-CH=CH- 


^"A-C-NH-(CH2)2- 

NH2 


mp. 193.2*C 



* : (E}-2«buienedioate 
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Co. 

fNO. 


Ex. 

INO. 


R 


n 






L 


Physical data 


129 


15a 


H 


1 


H 


CH2OH 


CH3CH2O-CO- 


mp. 178.4°C 




in 
lU 


TJ 


A 
U 


il 




CHiCHoO-CO- 


mp. i3iA L. 


111 

1.91 


10 


ri 


A 
U 


rl 




TT 

rl 


100 1 0/^ / 

mp. loo.i t,/ 
2(COOH)2 


132 


17 


H 


0 


H 


CH3 


CH3 


mp.2I7.4°C/ • 

I/2C2H5OH 

2(COOH)2 


133 


10 


H 


2 


H 


CH3 


CH3CH20-CO- 


mp. 125.4»C/ 
HCII/2H2O 


134 


16 


H 


2 


H 


CH3 


H 


2(COOH)2 . 


135 


17 


H 


2 


H 


CH3 


CH3 


mp. 197.7'C/ 
2(Co6H)2 ^ 


136 


11 


H 


1 


6-CH3O- 


CH3 


CH3 


mp. 152.4°C 


137 


11 


H 


1 


5-C3i30- 


eH3 


CH3CH2O-CO- 




138 


16 


H 


1 


5-CH3O- 


CH3 


H 


mp. 199.29C/ 
I/2H2O2* 


139 


17 


H 


1 


5-CH3O- 


CH3 


CH3 


mp. 187.4''C / . 
2** 


140 


28 


H 


1 


5-HO- 


CH3 


CH3 


mp. 131.9"C/ 
H2O 


141 


15a 


H 


I 


H 


CH2OH 


(CH3)3CO-CO- 


mp. 132.3°C 


142 


11 


H 


1 


6-F 


CH3 


CH3 


mp. 204.6*C^ 
5/2* 
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Co, 


Ex. 


R 


n 


Rar 


Rl 


L 


Physical data 


No. 


No. 


















CHi 


1 
1 


u 
n 


un3 


Cn3U-V.,U- 


(cis+trans) 


144 


14b 


CH3 


1 


H 


CH3 


H 


(cis+irans) 


145 


17 


CH3 


1 


H 


CH3 


CH3 


mp. leS-O'C/ 
(cis+trans) / 2** 


146 


15b 


H 


1 


H 


CH2OH 


H 


mp.279.5«»C/ 
3Ha iy2H20 


147 


15c 


H 


1 


H 


CH2OH 


4.CH30.C6H4-(CH2)2- 


mp. 130.7«C/ 
H2O 


148 


17 


H 


1 


H 


CH2OH 


CH3 


mp. 118.5'C/ 
H2O 



* (E)-2-biiiMediaate 



** cyckthexylsulfamaie 



5 




Co. 
No. 


Ex. 
No. 


Al 


L 


Physical data 


149 


10 


CH 


CH3CH2O-CO- 


mp. MXS'C 


150 


14b 


CH 


H 


mp, 174.9«C/1/2H20 


151 


17 


CH 


CH3 


mp. 125.9^ 


152 


18 


CH 


4.CH30-C6H4-(CH2)2- 


mp. 138.8°C/1/2H20 


153 


12 


N 


CH3CH2O-CO. 


mp. 132.6*C 


154 


14b 


N 


H 


mp. 162.9*'C 


155 


17 


N 


CH3 


mp. 114.8«C/H20 


156 


18 


N 


4-CH30-C6H4-(CH2)2- 


mp. 112.7''C/H20 


157 


28 


N 


4-Hp-C6H4-(CH2)2- 


mp. 143.2°C/H20 
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Rt-b 




Co. 


Ex. 




Rl-a 


Rl-b 


L 


Physical data 


No. 


No. 












158 


11 


N 


CH3 


CH3 


CH3 


mp. 173.2''C/2* 


159 


10 


CH 


CH3 


CH3 


(CH3)3CO-00- 




160 


15b 


CH 


CH3 


CH3 


H 


mp.208.5°C/2* 


161 


10 


CH 


CH3 


H 


CH3 

• 


mp. 183.4°C/' 
I/2H2O/3/2* 


162 


10 


CH 


H 


CH3 


CH3 


CH3CH(OH)CH3/ 
3/2* 


163 


18 


CH 


CH3 


CH3 


4-CH30-C6H4-(CH2)2- 


mp.l73.4°C/ 
I/2H2O2* 


164 


17 


CH 


CH3 


CH3 


CH3 


mp. 183.9°C/ 
C2H5OH3/2* 


165 


28 


CH 


CH3 


CH3 


4-HO-C6H4-(CH2)2- 


mp.>280°C/3HBr 
3/2H2O 


166 


10 


CH 


H 


H 


CH3-CH2-O-CO- 




167 


16 


CH 


H 


H 


H- 




168 


17 


CH 


H 


H 


CH3 


mp. 155.3°C/3/2* 
I/2C2H5OH/I/2H2O 



* (E)-2-butenedioate 



5 r. Pharmacol npical example 
Example 36 

The useful anti-allergic and anti-histaminic properties of the compounds of formula (I) 
can be demonstrated, e.g., in the test "Protection of rats from compound 48/80 - induced 
lethality" which is described in US-4,556,660, incorporated herein by reference. The 
10 compounds of fonnula (I) were administered subcutaneously and/or orally to rats. The 
EDso-value (in mg/k^ for the compounds 3; 9; 12; 14; 15; 16 or 17 was found to range 

from 0.01 mg/kg to 0.04 mg/kg. 
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Qaims 

1. A compound having the fonnula: 

" U N 



^(CH2)„ N'^a4SA 



0). 



a phannaceudcally acceptable addition salt or a stereochemically isomeric foim thereof, 
wherein 

10 -A'sA^-A^sA^-represmts a tnvalentiadical having the formula 

-CH=CH-CH=CH- (a-1), 

-N=CH-CH=CH- (a-2), 

-CH=N-CH=CH- (a-3), 

15 -CH=CH-N=CH- (a-4), 

-CH=CH-CH=N- (a-5), 

-N=CH-N=CH- (a-6)or 

-CH=N-CH=N- (a-7); 

20 wherein one or two hydrogen atoms in said radicals (a- 1 ) to (a-7 ) may each 

independently be rq>laced by halo, Ci^alkyl, Ci.^alkyloxy, hydroxy or trifluoro- 
methyl; 

R represents hydrogen or Ci ^alkyl; 
25 r1 represents hydrogen, Ci.6alkyl or hydroxyCi.5alkyl; 
m is 1 or 2; 

D represents Cj^alkancdiyl; 

B represents NR2, CH2, 0, S, SO or SO2 wherein r2 is hydrogen or Ci.4alkyl; 
n is 0, 1 or 2 ; 

30 L represents hydrogen; Ci.i2alkyl; Cs^cycloalkyl; C3.6alkenyl optionally 

substituted with aryl; Ci.6alkylcarbonyl; Ci.6alkyloxycarbonyl; arylcarbonyl; 
arylCi^alkyloxy-carbonyl; or a radical of fnmula : 
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.Alk.R3 
-Alk-Y-R^ 

-Alk-Zl-C(=X)-Z2-R5 
.CH2-CHOH-CH2-0-R6 

5 

R3 represents cyano^aryl or Heu 
R4 represents hydrogen, aryUHet or Ci-ealkyl optionally substituted wi^ 

Het; 

R5 reprcsentshydn>gen,aryl,HetorCi.6alkyloptionalIy substituted with aryl or 

10 Het; 

r6 represents aryl or naphthalenyl; 

Y represents 0, S. NR^; said R^ being hydrogen, Ci-ealkyl or Ci-ealkylcarbonyl • 
and Z? each independentiy represent O, S, NR8 or a direct bond; said R8 being 

hydrogen or Ci-ealkyl; 
15 X represents O. S or NR^; said R^ being hydrogen, Ci-ealkyl or cyano; 
each Alk independoitiy is Ci-e^dkanediyl; 

each Het represents : 

(i) an optionally substituted five- or sk-membered heterocyclic ring containing 1 , 2, 3 
20 or 4 heteioatoms selected from oxygen, sulfur and nitrogen, provided that no more 

than 2 oxygen and/or sulfur atoms are present; 

(ii) an optionally substituted five- or six-mraibered het»xx:yclic ring containing 1 or 2 
heteroaioms selected from oxygen, sulfur and nitrogen, being fused with an 
optionally substituted five- or six-membered ring through 2 carbon atoms or 1 

25 carbon and 1 nitrogen atom, containing in the remainder of the fused ring only 
carbon atoms; or 

(iii) an optionally substituted five- or six-membered heterocyclic ring containing I or 2 
heteroatoms selected from oxygen, sulfur and nitrogen, being fused with an 
optionally substituted five- or six-membered heterocyclic ring through 2 carbon 

30 atoms or 1 carbon and 1 nitrogen atom, containing in the remainder of the fused 

ring 1 or 2 heteroatoms selected from oxygen, sulfur and nitrogen; 
wherein Het being a monocyclic ring system may be optionally substituted with up to 4 
substidients; and wherein Het being a bicyclic ring system may be optionally substituted 
with up to 6 substituoits, said substiments being selecied from halo, amino, mono- and 

35 di(Ci^alkyl)amino, aiylCi^galkylamino, nitro, cyano, anunocarbonyl, Ci.5alkyl, 
Ci.6alkyloxy, Ci.6alkyltiiio, Ci-galkyloxycarbonyl, Ci.6aIkyloxyCi.6alkyl, 
Ci.6alkyloxycarbonylCi.6alkyl, hydroxy, mercapto, hydroxyCj.galkyl, Ci^alkyl- 



(b-1); 
(b-2); 
(b^3); or 
(b-4); wherein 



wo 92/01687 



PCT/EP91/01291 



-55- 

carbonyloxy, aryl, arylCi.5alkyl, carboxyl, Ci.5aIkylanunocarbonylainino, 
arylamincxrarbonylaniino, oxo or thio; 

each aryi is phenyl optionally substituted with 1, 2 or 3 substituents each 
5 independendy selected from halo, hydroxy, nitro, cyano, trifluoromethyl, Ci^kyl, 
Ci.6^yIoxyt Ci.6^yl^io» mercapto, amino, mono- and di(Ci.^alkyl)amino, 
carboxyl, Ci.6aUcyloxycaibonyl and Ci^Gslkylcdxbonyl 

2. A compound accoiding to claim 1 wherein R represents hydrogen; m is 1; and 
10 represents hydrogen or C|.5alkyl. 

3. A compound according to claim 1 wherein -A^-A^A^sA^- represents a 
bivalent radical having the fomiula -CH=CH-CH=CH- (a-1) or -N=CH-CH=CH- 
(a-2), wherein one hydrogen atom in said radical (a-1) may be replaced by halo, 

15 Ci.6alkyloxy or hydroxy; R represents hydrogen or methyl; r1 represents hydrogen, 
methyl or hydroxymethyl; m is 1 or 2; D represents CH2; B represents NH, NCH3, 
CH2, 0, S or SO; n is 0, 1 or 2; L represents hydrogen; Cj^abcyl; cyclohexyl; 
propenyl, 3-phenylpropenyl; Cj^alkyloxycarbonyl; or a radical of formula : 

20 .Alk-R3 (b-1); 

-Alk-Y-R* (b.2); 

-Alk-Z»-C(==X)-Z2.R5 (b-3); or 

-CH2-CHOH-CH2-O-R6 (b-4); wherein 

25 each Alk independendy represents Ci-4alkanediyl; represents phenyl, 

hydroxyphenyl, Ci^alkyloxyphenyl, 3,4,5-trimethoxyphenyl, pyridinyl, thienyl, 
2-methyl-5-oxazolyl, 4,5-dihydro-4-ethyl-5-oxo- IH-tetrazolyl, 2,3-dihydro-6-mcthyl-'3- 
oxopyridazinyl, 2-oxo-3-oxa2olidinyl, 2-(amino or mediylamino)-3,4-dihydro-3.6- 
dimethyl-4-oxo-5-pyrimidinyl, 2-oxo-2H-l-benzopyranyl, 3,7-dihydro-l,3-dimethyK 

30 2,6-dioxo- lIl-purin-7-yl, 2,3-dihydro-2-oxo- l-benzimidazolyl or a radical of formula 




(c4^). 



0 



wherein represents -CH=CH.CH=CH-, -(^2)4-, -S-(C3i2)2-. -S-(CH2)3-, 
35 -S-CH=CH-, -N(CH2)3. -N=C(CH3)-CH2-. -N(CH3)-N=C(CH3)-; 

-N(CH3)-CH=CH. or CH=C(CH3)-0- ; Y represents NH, O or S; R^ represents 
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hydrogen, C^alkyl halophcnyl. pyridinyl. halopyridinyl, pyrimidinyl, l,4-(iihydro- 
2,4-dioxo-3(2H)-pyiiimdinyl, l,4-dihydro4-oxopyriimdinyl, pyridazinyl, halo- 
pyridaanyl, l-methyKmidazolyl, driazdyl, 2-ainino-l,3,4-thiadiazolyl, 6-purinyl or 
iinidazo[4^]pyridmyl; and ^ each independently represent O, NH or a direct 
5 bond; X represents O or S; represents hydrogen, Ci^alkyl, aminophenyl, Ci^alkyl- 
phenyl, pyridinyl, aminopyridinyl, aminopyrazinyl, l-noediylpynolyl, furanyl or 
1-methylindolyl; and R6 resents phoiyl. 

4. A compound according to claim 3 wherdn -A1=A^A3=a4- represents a 
10 bivalent radical having the formula -CH=CH-CH=CH- (a-1) or -N=CH-CH=CH- 
(a-2), R represents hydrogen; the oxazolyl moiety has the formula 



each Alk independendy represents Ci-salkanediyl; R3 represents phenyl, 4-medioxy- 
phenyl, 4-hydroxyphenyl, pyridinyl, thienyl, 4,5-dihydro-4-ethyl-5-oxo-lIi-tetrazolyI, 
2-oxo-2H-l-benzopyranyl, 2-{aniino- or niethylamino)-3,4-dihydro-3,6-dimethyl-4- 
25 oxo-5-pyrimidinyl, 6-purinyl, or a radical <^ formula 




— CH2 




B represents NH, S or CH2; n is 1; L represents hydrogen, Cj^alkyl, 
15 hydroxyCi^alkyl, propenyl, 3-phenylpropenyl or a radical of fonnula 



-Alk-R3 
-Alk-Y-R4 

-Alk-NH-CC^O^RS-a 
-Alk-C(=0)-Z2-R5->> 



(b-2); 
(b-3-a); or 
(b-3-b); wherein 




wherein represents -C3i=CH-CH=CH-, -(^2)4-, -S-(CH2)2-. -S-(CH2)3-. 
30 -S-C3i=CH- or -N(CH3)-N=C(CH3)-CH2-; Y represents NH or O; R^ represents 
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pyrimidinyl. 5-aniino-l,3,4-thiadiazolyl, pyridazinyl, iniidazo[4,5-c]pyridinyl or 
l,4-dihydro-4-oxo-2-pyriinidinyl; R^-a represents aminopyrazinyl or furanyl; 
represents O; and R^"** represents hydrogen. 

5 5, A compound according to claim 1 wherein the compound is l-[(2-methyl-5- 

oxazolyl)methyl]-li-(l-methyl-4-piperidinyl)-lH-ben2imidazo a solvate or a 

pharmaceudcally acceptable addition salt thereof. 

6. A phamiaceutical composition comprising a pharmaceudcally acceptable earner 
10 and as active ingredient an effective antiallergic amount of a compound as claimed in any 

of claims 1 to 5. 

7. A process of preparing a composition as claimed in claim 6, characterized by 
intimately mixing a therapeutically effective amount of a compound as defined in any of 

1 5 claims 1 to 5 with a pharmaceutical carrier, 

8. A compound as claimed in any of claims 1 to 5 for use as a medicine. 

9. A process of preparing a compound as defined in any of claims 1 to 5, 

20 characterized bv 

a) reacting an intermediate of formula (0) wherein represents a reactive leaving 
group and denotes O, S or NH, with a substituted diamine of fonnula (HI), 

O 



I ^ N 



f 1 .1 



a2 



^(CH2)„ W HjN A*' 

25 (II) an) 



in a reaction-inert solvent thus yielding a compound of fonnula G). or optionally yielding 
a compound of fonnula (Il-a) 
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.0. 



I li— -N 



\__ /r*I3J\ m.i^''^** A 4 



(n-a) 

which can be cycfized to a compound of fonnula (1) by treatment with an alkyl halide. a 
metal oxide ot a meial sak in a Teaction-in«t solvent; 

5 

b) reacting an inteimediaie of fomiula (IV) 
R 

L-l/~^'\-B—U (TV) 
^(CH2)„ 

10 wherein M is hydipgen when B is other than C3i2 or M represents an alkaU or earth 
alkaline metal when B rqnesents CH2, with an intermediate of formula 

O 



I 



Al , 



15 wherein W represents a reactive leaving group, in a reaction-inat solvent, optionally in 
the presence of a base; 

c) reacting an intomediate of fomiula (VI) 
R 

20 ^(CH2)„ 

wherein W ^ represents a reactive leaving group with an intermediate of formula (VII) 
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(vn) 



wherein M and B have the meaning as defined under formula (IV), in a reaction-inert 
solvent, optionally in the presence of a base; 

5 

d) IJ-alkylating an intermediate of formula (XV) 




(XV) 



10 with an alkylating reagent of formula (XIV) 
O 

W^-D-lL4r^<R'>« (XIV) 

wherein represents a reacdve leaving group, in a reaction-inert solvent in the 
15 presence of a base; 

e) converting a compound of formula (I) wherein L represents benzyl into a compound 
of formula (I) wherein L represents Ci.6alkyloxycarbonyl by treatment with 
Ci-galkylchloroformate; 

20 

f) hydrolyzing a compound of formula (I) wherein L represents C^.^alkyloxycarbonyl 
in an aqueous acidic or basic medium, thus yielding a compound of formula (I-e) 




25 
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g) H-alkyladng a compound of formula (I-e) with an all^ladng reagent of formula 
L^-W^ (XVI) wherein is defined as L but other than hydrogen, in a reacd6n*inert 
solvent in the presence of a base, thus yielding a compound of formula (I-d) 




h) reductively fJ-alkylating a compound of formula (I-e) with a reagent of formula 
l2=0 (XVn) wherein represents a geminal bivalent radical comprising 
C3.6cycloalkylidene, Ci.i2Biky\idcnt^ R3-Ci.5alkylidene, R^-Y-Ci.6alkylidene or 
10 R5-z2-C(=X>Zl-Ci,6alkylidene, in a reaction-inert solvent in the presence of hydrogen 
and a hydrogenation catalyst, thus yielding a compound of formula (I-d-1) 




a-d-1) ; 



15 i) alkylating a compound of formula (I-d-3) 




(I.d-3) 



with a reagent of forniula R^-a^wl (XVm) wherein R4-a is aiyl of Het, in a reaction- 
20 inert solvent, optionally in tiie presence of a base tiius yielding a compound of formula 
a-d-2) 
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0 



j) alkylating anintenwxiUtcoffonnulaR4-a-Y-H(XIX)withacOT^ 
a-d-4) Q 

R 



in a reaction-inert solvent, optionally in the presence of a base, thus yielding a compound 
of formula (I-d-2) 

R 1 

10 



k) reacting a compound of formula (I-d-7) 

15 

with a reagent of fiwmula r5-N=OZ2 (XXH) wherein Z2 represents O or S, m a 
rcaction-inen solvent, thus yielding a compound of formula a-d-6) 



R5_NH-C-Z>-*-Alk-N ' )— B<J (I-d-6) ; 

^(CH2)» 
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1) reacting a compound of formula a-d-7) with a reagent of fonnula R5-C(=X)-0H 
(XXm) or aicactivederivative thereof in a reaction-inen solvent, thus yielding a 
confound of foimula (I-d-8) 



m) reacting a compound of formula a-e) with an alkene of formula L3.C2.6alkenediyl- 
H (XWV) whercinL3 represents aryl. Het or aradical of fonnula r5-z2-C(=X)- in a 
1 0 reacnon-incrt solvent, thus yielding a compound of formula a-d-9) 



Tf^f ii CR'Xn 
R I N 



">^*c'ingacompoundofformulaa-e)withanqx«ideofforaaula(XXV) 
o 

(XXV) 

wherein R^^^rcs^ts hydrogen, CMalkyl. or aradical of formula R6-O.CH2- in a 
^ «action.inensolvent,thusyieldingacompoundofformulaa-d-10) 

K I ' N 

and.ifdesir»d.amvmmgd,ecoii>pom«b 

^«^t»jd,»aoHo,aba«;orco„v^y.co«vcnfagS,esaUi.«,,tefi«ta«L 
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